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A _ULATION OFHELICOPTERROTOR-BLADE

DIFFERENTIALPRESSURES,STRESSES,ANDMOTIONSAS

MEASUREDIN FLIGHT

By JamesScheiman
Langley ResearchCenter

SUMMARY

An extensive flight test program was conducted at the Langley Research
Center to obtain helicopter rotor-blade airloads, bending moments, and blade
motions. In addition, numerousflight parameters were recorded. The tabulated
data presented herein are for forward speeds from 0 to 120 knots, flights in
and out of ground effect, climbs, autorotations, maneuvers, and operations
with forward and aft center-of-gravity locations. Basic helicopter character-
istics and rotor-blade structural properties are presented. This report is
a tabulation of the reduced rotor system data and the corresponding flight
test conditions. The data are presented without analysis. _ ,/

INTRODUCTION

Vibratory loads is one of the major helicopter problems. Satisfactory

methods for predicting vibratory blade loads have long been an objective of

the helicopter industry. However, a shortage of experimental information on

vibratory airloads has seemed the major impediment to devising and correlating

theory with flight test results.

In order to help fill this gap, the NASA has flight tested a single-rotor

Licopter equipped with extensive instrumentation. Tabulated data and the

corresponding flight conditions are presented herein without analysis. Data

for three additional trim level flight conditions are available in reference 1.

SYMBOLS

a slope of curve of section lift coefficient plotted against section

angle of attack (assumed equal to 5.73), per radian

an, s, bn, s coefficients for harmonic series of blade flapping motion, deg



An,S, Bn2S

b

C

En, Fn

I1

Ln, Mn

n

NR

_p

q

r

R

t

T

V

Vd, i, Vc, i

Vd, av, Vc, av

x

_s

coefficients for harmonic series of blade pitching motion,

number of blades

blade-sectlon chord, in. or ft

coefficients for harmonic series of blade lagging motion, deg

mass moment of inertia of blade about flapping hinge 3 slug-ft 2

section aerodynamic loading, integral of chordwise differential

pressures per unit span, lb/in.

coefficients for harmonic series of section aerodynamic loading per

unit span 3 lb/in.

harmonic order

rotor rotational speed, rpm

differential pressure between upper and lower surfaces of blade,

positive values indicate net llft, lb/sq in.

forward-speed dynamic pressure, lb/sq ft

spanwise distance along blade radius measured from center of rota-

tion, in.

blade radius from center of rotation to blade tip, in. or ft

time, sec

air temperature, OF

true helicopter forward speed, knots or ft/sec

instantaneous (5 to I0 seconds) rate of descent or rate of

climb, respectively, ft/min

average (1 to 2 minutes) rate of descent or rate of climb,

respectively, ft/rain

instantaneous (5 to i0 seconds) rate of change in forward speed,

ft/sec 2

chordwise distance from blade leading edge, in.

blade flapping angle measured at blade root relative to plane normal

to shaft axis, deg



e s

nom

1.1
mass constant of rotor blade, cpaR_/I 1

blade lag angle measured at blade root relative to a line drawn

through center of rotation and lag hinge, deg

blade pitch angle measured at blade root relative to plane normal

to shaft axis, deg

mass density, slugs/cu ft

rotor solidity, bc/_R

azimuth angle of rotor blade including lagging motion, measured in

direction of rotation from downwind position, deg

azimuth angle of rotor blade without any lagging motion (hub

azimuth position), measured in direction of rotation from down-

wind position, deg

DESCRIPTION OF TEST EQUIPMENT

The single-rotor helicopter used in the present investigation is shown

in figure l, and its principal dimensions and approximate physical character-

istics are listed in table 1. The rotor was fully articulated, having four

blades, each with a planform as shown in figure 2 and each having offset

flapping and lag hinges. The test blade stiffness and weight distributions,

which were obtained from the manufacturer, are shown in figure 2. In addition,

the polar moment of inertia of the blade cross-sectional area had a constant

value, of approximately 4.65 in. 4, from the 40-inch radius to the blade tip,

and the blade polar mass moment of inertia in torsion was 4.85 in-lb-sec 2. The

torsional stiffness of the total blade was 46,500 inch-pounds per radian, and

the control-system stiffness was about 700,000 inch-pounds per radian. The

rotor was a standard production rotor modified only to the extent required for

the necessary instrumentation. Two-dimensional airfoil characteristics of the

rotor blade section are available in reference 2. The full-span trailing-edge

tab on the instrumented blade had zero deflection for spanwise stations

r/R = 0.25, 0.40, 0.55, 0.75, and 0.95; the trim tab was deflected upward 4°

stations r/R = 0.85 and 0.90.

The pressure transducers used were the NASA mlniature electrical pressure

gages described in reference 3- Forty-nine gages were mounted inside the

rotor blade in such a way that neither centrifugal force nor flapping accel-

erations materially affect gage output. The pressure gages were distributed
over the blade in the chordwise and radial directions as shown in table 2.

Each gage was connected to orifices on the upper and lower surfaces of the

blade. The connecting tubing for all the gages had a 12-inch length and a

O.04-inch inside diameter. The outputs of the pressure transducers, blade-

bending gages, and blade-motion gages were recorded simultaneously. Blade

motions were measured with potentiometers.

Records of the flight parameters were obtained by the use of standard

recording instruments having synchronized time scales which measured

pressure, absolute pressure, manifold pressure, rotor rotational speed,



pilot-control positions, angular velocities about the three principal inertia
axes, and helicopter center-of-gravity accelerations. Appropriate portions
of these data are included herein.

DATAREDUCTIONANDACCURACY

The rotor-blade measurementswere recorded on six oscillograph tapes.
Each tape was marked by meansof a synchronized time scale, which was coinci-
dent with the time scale of the flight recording records. For each flight, the
data for three consecutive rotor revolutions (with the exceptions noted below)
were averaged to obtain the tabulated results. It was not always possible (for
example, with conditions for blade-section stall) to choose the three rotor
revolutions such that each channel looked exactly repetitive. For maneuverand
other transient flight conditions, only one rotor revolution was used to obtain
the data; these flight test conditions are noted in table 3-

The trace deflections were measuredand transcribed to punch cards by the
use of semiautomatic film reading equipment. These cards were then processed
through an electronic digital computer, and the final results are tabulated
herein.

An attempt was madeto evaluate the accuracy in reading the oscillograph
records. The most obvious conclusion was that accuracy dependedgreatly upon
the type and quality of the record. High-amplitude and high-frequency records
(which produced steep slopes) were most difficult to read. The estimated
reading accuracy of an individual data point of the poorest records is -+5per-
cent with 99.7-percent confidence and ±3.5 percent with 95-percent confidence.
Whendata for three rotor revolutions were averaged, this accuracy is ±3 per-
cent and ±2 percent, respectively.

In addition to the errors in reading the oscillograph records discussed
previously, someerrors were introduced by the dynamic response of the
recording system. The amplitude errors due to dynamic response, which have
not been corrected in the tabulated data, are presented in the following table
as a percent error, i.e., lO0 Measured value - True value .

True value

4

Percent error at input frequency of -

0 cps

Differential pressure:

Maximum

Average

Minimum

Flap bending moment :
Maximum

Average

Minimum

Chord bending moment:

Maximum

Average

Minimum

Torsional moment :

Maximum

Average

Minimum

Pitch-horn load:

lO cps 20 cps

+2.0 +4.5

+.9 +2.2

0 +.5

+.5 +2.5

+.4 +1.6

0 +i. 0

+.5 +1.5

+.5 +1.2

+.5 +i.0

+2.0 +3.0

+1.3 +2.3

+.5 +1.5

0 +-5

30 cps 40 cps

+5-5 +3.0

+3.0 +.4

+i.0 -3.0

+5.0 +5.0

+2.4 0

+i.0 -2.0

+1.5 -.5

+l.O -1.9

0 -3.0

+3.5 +2.5

+2.8 +.8

+2.0 -i.0

+-5 - .2



The phase-angle error, which has not been corrected in the tabulated

data, is estimated to be equivalent to a blade azimuth lag angle of about

4.5 ° for all frequencies of excitation. The phase angle is constant due to

the damping ratio being approximately r_o* percent of critical damping, which

results in a near linear variation of phase lag angle with frequency ratio.

The amplitude and phase-angle errors can be corrected by performing a

harmonic analysis of the desired data (assuming no interharmonic influence)

and by applying dynamic-response corrections to the amplitude and phase of

each harmonic coefficient.

The pressures measured by individual chordwise gages at one blade station

._re integrated numerically by using Gauss's method of numerical integration

given in reference 4. The accuracy of integrating these pressures in a chord-

wise direction is estimated to range from 0 to +5 percent.

The steady flap bending moments (from a harmonic analysis not presented)

indicated inconsistencies for trim level flights made on different days. These

inconsistencies were due to the method of obtaining the zero trace deflection;

thus, additional errors exist in the steady flap bending moments, in par-

ticular 3 for the inboard stations. This error had no effect on the harmonic

amplitudes of the bending moments. Attempts to correct the steady flap

bending moments were made but were unsuccessful because of the low sensitivity

of the flap-bending-moment gages.

The flight instruments were read manually with a graduated scale, and the

measurements were averaged for time intervals corresponding to the three rotor
revolutions.

The fuselage attitude inclinometers were highly sensitive to fuselage

accelerations. However, the mean inclination values, used to determine the

shaft angles in table 3, are believed to be accurate within about _+0.5° for

the worst records.

The rate of climb or rate of descent (table 3) was determined from

absolute-pressure recorders and is believed to be accurate within about

+_lO0 feet per minute. The forward speeds were determined from one of two

dynamlc-pressure sensing systems; speeds below about 35 knots were determined

from a special low-pressure pickup system. The airspeed instrumentation sys-

tem was calibrated "on a bench," but the complete airspeed-system installa-

tion was not calibrated on the flight helicopter. The overall accuracy in

level flight is estimated to be about +_2knots for speeds greater than about

15 knots.

The engine manifold pressure is estimated to be accurate within about

_+O.1 inch of mercury. Caution should be exercised in making performance

estimates by using the manifold pressures (table 3), engine rotational speed

(table 3, rotor speed and table l, gear ratio), and engine characteristic

charts to determine engine horsepower. Attempts to compare the horse-

utilized with helicopter forward speed have revealed some discrep-

which have not, at present, been explained.
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The flight temperatures presented in the Remarks column of table 3 for

the flights at high blade-tip Mach numbers were determined from measured

ground temperatures and by assuming a standard temperature-altitude gradient.

From these temperatures and the measured absolute pressures, the flight

densities (table 3) were determined.

PRESENTATION OF DATA

The flight conditions for the tabulated data are presented in table 3;

the number of rotor revolutions used in reducing these data is three unless

otherwise noted in the Remarks column. The reduced rotor data are given in

tables 4 to 132. For some maneuver flights, data obtained at various times

during the maneuver were reduced. (For example, the data in tables 44 and 45

are at different time intervals of the same maneuver flight (flight 41). ) The

time histories of the maneuver flights are shown in figures 3 to 30 with a

cross reference of the pertinent table numbers. (For the previous example

(flight 41)3 see fig. 3. ) The number of rotor revolutions used in reducing

the data is indicated by the number of tick marks on the figure.

Figures 3 to 30 are included to provide a pictorial view. Some of these

figures include the control stick positions which were obtained from potentl-

ometers located at the pilot control stick. The electrical outputs of these

potentiometers were calibrated with respect to the rotor-blade pitch angle.

The rotor blade was positioned at the azimuth locations corresponding to the

maximum blade pitch angle for longitudinal and lateral stick deflection. The

direction of the ordinate for the cyclic control is indicated by the stick

position (e.g., forward stick), and the scale is in terms of the cyclic blade

pitch angle. Similarly, the position of the collective pitch control stick

was calibrated with respect to the collective blade pitch angle at 75 percent

of the blade radius. By taking into account blade twist, some disagreement

may be noted in a comparison of the cyclic and collective blade pitch angles

determined from the pilot control stick potentiometers with the blade-root

pitch angle determined from the pitch potentiometer located at the blade root

(part (c) of data tables). This disagreement can be at least partially

explained by kinematics and flexibilities in the control system.

Note that there was an inadvertent shift in the blade azimuth angle in all

the tabular data for some of the flights. This shift is indicated by the

values of *nom given in the data tables. For these flights note that the

harmonic analysis is about the 6° hub azimuth position rather than the O° hub

azimuth position; this is indicated by the Fourier equations listed in

parts (c) and (d) of the data tables.

The shaft inclination angles given in table 3 were measured from the

rotor shaft to a line perpendicular to the horizon. For longitudinal inclina-

tion a positive sign indicates the rotor shaft is inclined rearward, and for

lateral inclination, the rotor shaft is banked to the right.



For the forward-center-of-gravlty tests (flights 77, 78, and 79), the
center of gravity was located 137.3 inches from the reference plane; for the
rearward-center-of-gravity tests (flights 80, 81, and 8P), 14_.6 inches; for
all other tests_ 141.1 inches. The center of the rotor head was 137.6 inches
from this samereference plane; it should be recalled that the rotor drive
shaft was tilted forward 3° .

The differential pressure (part (a) of data tables) represents the dif-
ference in pressure between the upper and lower surfaces at the specified
blade location. A positive value represents a net negative pressure or a
positive llft force.

The section aerodynamic loadings are the integral of the chordwise dif-
ferential pressures per unit span. Positive values indicate positive lift per
inch of span. The individual data points are presented in part (b) of the
data tables.

All blade motions are measuredat the blade root with respect to the
rotor hub. The harmonic analysis of the blade motions is presented in
part (c) of the data tables. For pitch motion, a positive sign indicates that
the blade leading edge is rotated upward; for flap motion, that the blade
span axis is above the plane perpendicular to the axis of the rotor shaft;
and for lag motion, that the blade span axis is aft of a line through the
center of rotation and lag hinge.

Part (d) of the data tables presents the harmonic analysis of the sec-
tion aerodynamic loading given in part (b).

The blade flapwlse bending momentis shownin part (e) of the data
tables; the chordwise bending moment, in part (f); and the torsional moment,
in part (g). For flapwise bending moment, a positive sign indicates com-
pression in the upper surface of the blade; for chordwise bending moment, com-
pression in the trailing edge of the blade; and for torsional moment, couple
tending to rotate the blade leading edge upward. A positive pltch-horn load
indicates a download on the end of the pitch horn, which corresponds to a
negative torsional momentfrom the blade.

Langley Research Center,
National Aeronautics and SpaceAdministration,

Langley Statlon, Hampton_Va., Decemberll, 1963.
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TABLE 1

PRINCIPAL DIMENSIONS AND AFPROXIMATE PL_/SICAL • C______ACTERISTICS

OF TEST KELICOP_ER AND MAIN-ROTOR BLADE

I

Test weight, lb ..................... Between 11,200 and 11,805
Number of blades ............................. 4

Blade radius, ft ............................. 28

Flapping and lagging hinge offset, ft ................... 1

Weight per blade (approximate), ib .................... 175

Blade type ........................ All metal, constant chord

Blade twist, deg ............................. -8
Airfoil section ......................... Modified NACA 0012

Blade chord, ft .............................. 1.367

Rotor solidity, _ ............................. 0.0622

Approximate rotor-blade mass constant, _ ................. 9.7

Lag damper outer hinge offset from blade feathering axis

(approximate), in ............................ 7.5

Lag damper damping value, lb-se&/ft ........... Between 60,_00 and 71,200

Pitch link upper hinge offset from blade feathering axis

(approximate), in ............................ 8.0

Pitch link upper hinge offset from blade flapping hinge

(approximate) _ in ............................ 0

Engine .................................. R1820-84A

Englne_maln-rotor gear ratio ....................... ll. 294"1

Normal rotor-blade tip speed, ft/sec ................... 623

Normal rotor angular velocity, radians/sec ................ 22.2

Test disk loading, lb/sq ft .................. Between 4.55 and 4.79
Mass moment of inertia of blade about flapping hinge, slug-ft 2 ...... 1,176

Forward shaft tilt with respect to fuselage floor, deg .......... 3.0

TABLE 2

PRESSURE-ORIFICE LOCATIONS ON INSTRUMENTED ROTOR BLADE

I
x/c at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

o.o42

.158

.300

.600

.91o

o.o42
.1_8

.300

.6o0

•91o

0.017

.090

.168

.233

.335

.625

.915

0.017

.090

.168

•233

•335

.625

.915

0.017
•o4o

.090

.130
•168

•233

.335

•500
.625

•769

•915

0.o17

.090
•168

•233

•335

.625

•915

0.o17

•o9o
•168

•233

•339

•625

•915



TABLE3.- FLIGHTTESTCONDITIONS

I' Shaft
Manifold Air density, NR, inclination,

Data Flight V, pressure,slugs/cuft rpm degtable knots in. Hg
Long..ILat.

Trimlevel flight out of groundeffect

Remarks

4 i =o 38.5

9 2 _ll 40.3

6 3 23 36.5

7 4 32 37.4

8 5 42 28.0

9 6 48 33.5

i0 7 56 33.3

ii 8 66 35.6

12 9 68 29.7

13 i0 79 34.1

14 ii 88 37.4

15 12 92 34.4

16 13 99 39.5

17 14 104 42.2

18 15 105 41.2

19 16 108 42.4

20 17 11o 45.3

21 18 i12 43.8

22 19 Lt5 46.5

23 20 122 49.4

O. 00232

.00253

.00254

•oo254

•00213

.002_

.00212

.00220

.00221

•00211

•00214

.00211

.00212

.0021_

.00222

.00213

•00212

.00210

.oo2o9

.00212

222 -i.0 0.6 Hovering in light wind

218 -.5 -3.o

207 -.6 -2.6

211 .2 -1.9

217 -.9 -.9 Vd,av = i00 ft/min

214 -.7 -.6

215 -2.0 -1.9 Vc,av = 100 ft/min

19o -2.2 -.5 Ive,av= 35o ft/min

194 -2.8 -1.2 Vc,av = 120 ft/min

214 -3.8 -.7 Vc,av = 200 ft/min

222 -4.0 -2.1

212 -5.1 -.9

211 -5.4 -i.3

223 -6.1 -2.5 Vd,av = 230 ft/min

210 -9.5 -i.3

214 -6.0 -3.2

246 -8.2 -2.4 T = 68 ° F; one per revolution

vibration; Vd,av = 200 ft/min

216 -7.2 -1._ Vd,av = 350 ft/min

231 -7-3 -.9 T = 68 ° F; high advancing blade ti;

Mach number; Vd,av = i00 ft/min

245 -7-7 -1.7 Vd,av = 450 ft/min

lO



TABLE 3-- FLIGHT TEST CONDITIONS - Continued

Data

table

24

25

26

27

28

V,

Flight lF_nots

21 13

22 16

23 22

24 27

25 31

26 37

Manifold
Air density, NR'

pressure, slugs/cu ft rpm
in. Hg

Trim level

43.1 0.00232

59.4 .oo236

38.3 .oo232

34.7 .00251

31.7 .00251

36.5 .oo232

Shaft

inclination,

deg

I

Long. ILat. I

flight in ground effect

21o o.5 -3.5

221 .2 -4.8

2z5 .9 -2.o

214 .5 -1.4

22o .7 -1.4

215 1.0 -1.3

Remarks

Hovering in slight wind

Very rough

Very rough

Data Flight V,
table knot s

3o 27

31 28

32

25

5O

65

Manifold

pressure,

in. Hg

Air density, NR'

slugs/cu ft rpm

Climb

30.0

41.1

39.6

O.OO221

•00233

.00212

Remarks

221 Ve, i = 100 ft/min; Vc,av

211 Vc, i = 1,050 ft/min; Vc,av

(dV/dt)i : -0.3 ft/sec 2

211 Vc, i = 1,000 ft/min; Vc,av

smooth

= 0 ft/min

= 1,550;

= 95o;

33

34

35

37

38

30 53

3]- 78

32 76

33 90

34 99

35 ill

Autorotation

12.7 o.oo213

13.o .oo216

12.2 .00212

]-I..9 .00211

12.8 .00214

13.0 .00214

231

209

231

235

Vd, i = 1,800 ft/min;

Vd,av = 1,600 ft/min; smooth

Vd, i = 1,600 ft/min;

Vd,av = 1,800 ft/min; smooth

Vd, i = 1,700 ft/min;

Vd,av = 1,800 ft/min

Vd, i = 2,100 ft/min;

Vd,av = 2,400 ft min

Vd,av = 2,200 ft/min

Vd, i = 2,600 ft/min;

Vd,av = 3,200 ft/min; one per

revolution vibration

ll



TABLE 3.- FLIGHT TEST CONDITIONS - Continued

Data

table

39

4o

41

42

43

44

45

47

48

49

5o

51

52

53

54

55

Flight

36

37

38

39

4o

41

41

42

43

44

44

44

45

46

46

46

47

V_

knot s

71

74

84

89

91

24

21

17

24

27

16

14

19

32

21

2O

16

Manifold
Air densityj

pressure, slugs/cu ft
in. Hg

N_

rpm
Remarks

Steady turn

34.7

32.5

32.9

41.8

42.0

0.00213

.00213

.00217

.00210

221 Right turn; normal acceleration = l. Sg;

Vc,av = 75 ft/min; fairly rough

222 Left turn; normal acceleration = 1.52g;

Vd,av = 150 ft/min; fairly rough

224 Left turn; normal acceleration = 1.32g;

Vd,av = 700 ft/min; fairly rough

218 Right turn; normal acceleration = 1.34g;

fairly rough

.00210 215 Left turn; normal acceleration = 1.35g;

fairly rough

Landing approach and flare

26.8

28.o

30.8

36.5

29.1

29.6

34.8

38.3

26.6

30.2

39.4

37.9

0.00243

.0O243

.00244

.00234

.00234

.00235

.00235

.00231

.00253

.00254

.00254

.00244

209 See figure 3; Vd,av = 200 ft/min

205 See figure 3

212 See figure 4; final flare in ground

effect; moderate roughness; .

Vd,av = 4_0 ft/min

204 See figure 5; Vd,av _ 0 ft/min; moderate

roughness; (dV/dt)i = -1.2 ft/sec 2

201 See figure 6; Vd,av = 300 ft/min

202 See figure 6; one revolution only

203 See figure 6; one revolution only

218 See figure 7; Vd,av = 50 ft/mln;

(dV/dt) i = -0.17 ft/sec 2

204 See figure 8; Vd,av = 0 ft/min

210 See figure 8

213 See figure 8; one revolution only

206 See figure 9; Vd,av = 750 ft/min;

(dV/dt)i = -4.1 ft/sec2
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TABLE 3.- FLIGHT TEST CONDITIONS - Continued

I I I
Data I

57 48 I 17

_8 49 l 3O

59 49 l 2O

Manifold

pre ssure,
in. Hg

I I
Air density, NR' I

slugs/cuftjrpmj
Landing approach and flare - Concluded

14•2

35.2

24.2

34.0

Remarks

o.0o239

.o0236

.002_0

•00244

I

220 See figure i0; Vd,av = 550 ft/min

203 See figure i0

209 See figure ll; Vd_av = 450 ft/min

207 See figure ll; nonrepeating data for

consecutive rotor revolutions, for
statistical purposes

60 50 lO I
i

61 50 201

62 50 29

63 50 39

64 50 49

65 51 36

66 52

67 53

68 53

69

70 54

71 54

72 54 i

73 54

36 1

_9

49

39

5o

20

ll !

Level accelerating

41.3 0.00250

40.9 .O02DO

40.8 .002.50

40.8 .002.50

40.2 .00250

37.8 .00229

33.8

33.1

34.8

28.6

30.0

36.2

39.4

39.4

flight out of ground effect

217 iSee figure 12; Vd,av

215 i

215 1

216

217

222

See figure 12; Vd,av

See figure 12; Vd,av

See figure 12; Vd,av

See figure 12; Vd,av

= 100 ft/min

= 100 ft/mln

= lO0 ft/min

= lO0 ft/min

= 100 ft/min

(dV/dt) i = 0.76 ft/sec2;

Vd,av = 40 ft/min

Level decelerating flight

0.00229 214

• 00254 210

• 00254 211

.00248 220

.00249 208

• 00249 21].

•00249 214

.00249 213

Out of ground effect;

(dV/dt)i = -0.7 ft/sec2

See figure 13; in ground effect

See figure 13; in ground effect

See figure 14; out of ground effect

See figure 14; out of ground effect

See figure 14; out of ground effect

See figure 14; out of ground effect

See figure 14; out of ground effect
l
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Data

table

74

75

76

77

78

79

8o

81

82

83

84

85

86

87

88

89

9o

9l

92

93

Flight

55

%

57

59

59

6o

61

62

62

63

64

65

66

67

68

69

7o

71

V_

knot s

0

0

0

7

6

_8

_7

i0

_12

_14

_6

15

16

17

16

16

18

18

20

21

TABLE 3.- FLIGHT TEST CONDITIONS - Continued

Manifold

pressure,

in. Hg

35.2

19.4

16.p

39.3

40.1

29.9

30.3

35.4

37.4

43.4

33.6

40.5

37.2

3_.5

43.5

19.7

Air density, NR, Remarks
slugs/cu ft rpm

Partial-power descent

0.00217

.00221

.00215

.oo2z7

.oo218

.00214

211

214

215

234

2o6

210

2O6•00215

.00209 211

.00211 223

.00211 22p

.00214 218

.00244 214

.00209 215

•00211 215

.00208 215

.00214 210

.00212 204

.00215 222

.00214 211

.00223 215

Vd, i = 700 ft/min; Vd,av = 900 ft/min

Vd,av = 1,200 ft/min; rough, blades

flapping erratically; unsteady flight

Vd,av = 1,350 ft/min; heavy roughness

See figure 15; Vdsav = 1,000 ft/min

See figure 15; Vdjav = 1,800 ft/min

See figure 16; Vd,av = 2_I00 ft/min;

helicopter temporarily out of control

See figure 16; Vd,av = 138_0 ft/min;

helicopter temporarily out of control

Vd,av = 800 ft/mln; moderate roughness

Vd, i = 400 ft/min; Vd,av = 1,700 ft/mln

See figure 17; Vd#av = 2,000 ft/min;

unsteady flight

See figure 17; Vd,av = 2#600 ft/min;

unsteady flight

Vd,av = 650 ft/min

Vd, i = 400 ft/min; Vd,av = 500 ft/min;

moderate roughness; temporary loss of

directional control

Vd, i = 450 ft/min; Vd,av = 250 ft/min

Vd,av = 550 ft/miu

Vd,av = 700 ft/min

Vd_av = 650 ft/mln

Vdsav = 700 ft/mln

Vd,av _ O; smooth; one per revolution

blade flapping

Vd,av = 1,O00 ft/mln

14



TABLE 3.- FLIGHT TEST CONDITIONS - Continued

rManifold
Air density, NR,

pressure,in. Hg slugs/cu ft I rpm I

Partial-power descent - Concluded

Remarks

22 18.3 0.00220 208

95 73 24 38.9 .00213 211

96 74 26 29.7 .00236 223

97 7! 70 28.6 .00222 213

qiI oo
42.3 .00212 21_ See figure 18; Vd,av

Vd,av = 1,000 ft/min; smooth

Vd, i = 500 ft/min; Vd,av = 250 ft/min;

blades flapping erratically

Vd,av = 450 ft/min

Vd,av = 200 ft/min

See figure 18; Vd, i = 400 ft/min;

Vd,av = 600 ft/min; one revolution

only; rough

= 550 ft/min; rough

--_ I U 7 s_t I
Manifold | I _T |inclination,l

Data Air density,
Data IFliF_htl V, Ipressure,| . i ft I _'R/ _ deg "I

_ in. Hg ls±ugs/cu _

Trim _evel flight with forward center of gravity

43.1 0.00232

33.0 .00229

42.2 .00230

i I 73

86 :

85

85

Remarks

Hovering in light wind

211 -3.8 -.7 IVc,av = 50 ft/min
I

Vd_av = 300 ft/min

Trim level flight with rearward center of gravity

43.9 0.00231 i Hovering in light wind

35.5 .00230 1 215 I -.9 -2.9 IVc,av = 200 ft/man

42.7 .oo23o

Manifold I

Air density, Remarks
pressure, slugs/cu ft
in. Hg

Collective pull-up from level flight

26.7 0.00216 _ See figure 19; Vd,av = 180 ft/min
I

34.0 .00216 214 I See figure 19; one revolution only
I

37.0 .OO212 216 1
I

h1.9 .00212 215 I
I

41.3 .00211 2o2}

See figure 20

See figure 20; one revolution only

See figure 20; one revolution only

15



Data Flight V,
table knots

TABLE 3.- FLIGHT TEST CONDITIONS - Concluded

Manifold
Air density,

pressure, slugs/cu ftin. Hg

Cyclic pull-up

iii 85 69 29.7

i12 85 64 29.6

113 86 90 35.6

114 86 87 35.8

115 87 74

116 87 74 30.6

i17 87 67 31.2

].18 87 63 36.O

i19 88 72 28.9

120 88 67 29.7

121 88 6o 35.1

122 89 90 34.6

123 89 85 35.8

124 89 8o 4o.7

125 90

126 9o

127 91

z28 91

129 92

].30 " 92

131 93

132 94

65

%

63

55

83

76

69

75

o.00216

.00215

•00211

•00211

rpm
Remarks

from level flight

223 See figure 21

232 See figure 21; one revolution only

215 See figure 22

218 See figure 22; one revolution only

Combined collective and cyclic pull-up from level flight

30.5 0.00216 222 See figure 23; light roughness;

12.8

13.1

13.2

13.5

.O0216 224

.00216

.00216

.00215

•00215

•00215

.00211

•00210

•00210

Pull-out starting

O. 00212

.00213

.00213

.00214

.00214

.00214

•OO211

•00212

230

230

216

225

219

215

220

211

from

204

218

204

210

210

218

2kl

250

Vd,av = i00 ft/min

See figure 23; light roughness; one

revolution only

See figure 23; light roughness; one

revolution only

See figure 23; light roughness; one

revolution only

See figure 24

See figure 24; one revolution only

See figure 24; one revolution only

See figure 25

See figure 25; one revolution only

See figure 25; one revolution only

autorotation

See figure 26; smooth;

Vd, i = 1,600 ft/min

See figure 26; smooth; one

revolution only

See figure 27; Vd, i = I,_X) ft/min

See figure 27; one revolution only

See figure 28; smooth;

Vd, i = 1,500 ft/min

See figure 28; smooth; one

revolution only

See figure 29

See figure 30

16



TABLE 4

FLIGHT 1, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 0 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at -

_nom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = x/c = xlc = xlc = x/c = xlc = Xlc = x/c = x/c = x/c = x/c = x/c = x/e = deg

0.01'/ 0.090 01168 0.233 0.335 0.62_ 0.915 0.017 0.090 0.168 0.233 0,_3_ 0,625 0.915

6

21

36

.kh .878 6.37 3.15 2.k2 2.06 1.38

.51 .090 6.9k 3.53 2.67 2.28 1.5k

.55 .092 7.01 3.57 2.7_ 2.32 1.57

• 56 .093 6,k2 3.2_ 2.57 2.17 1._9

• 59 .105 S._9 2.82 2.31 2.00 1.39

.61 .103 k.58 2._2 2.12 1.93 1.37

• 57 .088 6.05 3.16 2.58 2.28 1.60

• 61 .103 7.26 3.81 2.96 2.55 1.76

• 6k .111 8.56 _.4k 3.29 2.77 1.91

• 67 .120 9.33 k.83 3.55 2.93 2.01

.66 .126 9.27 k. Tk 3._8 2.86 !.97

.67 .124 9.29 k.7_ 3.k6 2.85 1.95

• 60 .128 9.27 k.83 3.62 3.01 2.08

.67 .130 9.11 k.73 3.55 2.96 2.08

.68 .132 8.99 k.68 3.50 2.93 2.06

.68 .137 8.99 k.63 3.k9 2.92 2.08

.70 .139 9.02 k.62 3._8 2.90 2.05

51

66

81

96

111

126

lkl

156

171

186

201

216

231

2_6

261 10.21 5.83 k.32 2.88 1.72

276 10.52 5.83 k.31 2.89 1.72

291 10.77 5.80 _.23 2.83 1.67

306 10.76 5.80 _.23 2.89 1.73

321 10.32 5.73 k.15 2.82 1.67

336 9.95 5.5k k.01 2.71 1.59

351 9.11 5.19 3.75 2._ 1.32

5.96 3.89 3.17 1.97 1.00

7.$7 _.69 3.71 2.37 1.26

7.90 _.98 3.83 2._5 1.32

8.37 5.19 3.87 2.52 1.37

9.39 5.68 _.21 2.75 1.53

9.88 5.79 k._l 2.86 1.57

9.76 5.75 _.29 2.76 1.52

9.56 5.76 k.32 2.78 1.56

9.kk 5.76 k.31 2.79 1.58

9.39 5.77 k.35 2.8k 1.62

9.31 5.68 _.25 2.79 1.60
9.27 5.7k _.31 2.80 1.61

9.35 5.77 _.Sk 2.8_ 1.65

9.3k 5.69 k.26 2.80 1.63

9.37 5.63 _.21 2.78 1.61

9.56 5.70 k.2_ 2.82 1.65

9.93 5.79 k.29 2.86 1.70

• 71 .Ik3 8.77 k.k9 3.38 2.83 2.01

.69 .137 7.68 3.98 3.10 2.65 1.90

.6k .130 5.82 3.06 2.55 2.28 1.68

.67 .137 k.6_ 2._5 2.18 1.9k I._3

• 68 .lk3 5._2 2.78 2.27 1.96 1.k3

.65 .12k 6.01 3.0k 2._1 2.06 I.h6

.52 .092 6.1k 3.0_ 2.37 2.01 1.kl

• 55 .002 6

.59 .005 21

• 59 .002 36

.58 -.002 51

• 58 .000 66

.57 .002 81

.66 .02k 96

• 70 .033 111

.75 .052 126

.77 .063 Ikl

.75 .Ok_ 156

.7k .Ok7 171

• 8_ .08_ 186

• 85 .098 201

• 8_ .096 216

• 85 .107 231

• 86 .107 2k6

.85 .103 261

• 81 .089 276

.75 .08_ 291

• 63 .038 306

• 63 .058 321

• 62 .OkO 336

• 56 .019 351

Ap, Ib/sq in., at -

deg x/c =

0,017

6 6o3_

21 6.81 5.28

36 6.62 S.11

51 6.1_ _.72

66 5.53 _.26

81 _.76 3.63

96 k.51 3._3

111 k,02 3.06

126 3.29 2.51

1_1 2.86 2.27

156 _.08 3.26

171 h.70 3.86

186 8.26 5.97

201 11.26 6.96

216 10,62 6._7

231 7.68 5.0_

2_6 _.86 3.58

261 _,67 3.5_

276 k.93 3.71

291 k.98 3.75

306 _.95 3.7_

321 5.17 3.92

336 5.60 _.25

351 5.89 k.53

r/R = 0.85

x/c = x/c = x/c = x/c = x/c =
0.040 0.090 0.130 0.168 0.233

',.89 3.'_5 2._7 2.20 1.69

3.75 2.71 2._,1 1.8 _,

3.67 2.62 2.3_ 1.79

3.k3 2._1 2.18 1.66

3.13 2.17 1.96 1.50

2.71 1.8 _, 1.69 1.28

2.61 1.76 1.62 1.23

2.35 1.57 1.k7 1.1h

2.08 1.38 1.36 1.07

1.99 1.37 1.39 1.13

2.53 1.79 1.73 1.36

2.90 2.0_. 1.93 1 • 52

k. 10 3.02 2.61 2,1_

b,.87 3._,7 2.89 2.12

_._1 3,13 2.63 1.96

3.k9 2._,3 2.12 1.59

2.67 1.90 1.76 1.39

2.66 1.86 1.73 1.36

2.75 1.9_ 1.77 1.39

2.75 1.93 1.76 1.38

2.7_, 1.90 1.73 1.33

2.8b, 2.01 1.82 1._,1

3.08 2.17 1.95 1.51

3.21 2.28 2.05 1.58

x/c = x/e = x/c = x/e =
0.335 0.500 0.625 0.709

1.2_ .58 .53 .27

1.37 .63 .57 .29

1.35 .62 .55 .28

1.26 .57 .52 .25

1.1_ ._9 ._7 .22

1.00 .kl ._1 .19

.98 ._1 .hi .20

.93 .kO .k2 .21

.90 ._I .k5 .2k

.97 .k7 ._9 .27

1.10 .5_ .52 .28

1.21 .61 .56 .31

!.57 .88 .71 ._

1.5_ .80 .71 ._2

1._7 .77 .66 .38

1.16 .52 .51 .27

1.12 .55 .51 .26

1.09 .5k .53 .31

1.09 .5_ .52 .28

1.06 ._9 .kS .25

1.02 .k7 .kS .23

1.07 .50 .h6 .2k

1.1_ .5k .k9 .25

1.20 .56 .50 .25

x/c = deg

0.915

.076 6

• 085 21

• 081 36

.066 51

.053 66

.0_0 81

.0_5 96

.Ok8 111

• 070 126

.083 I_I

.081 156

.102 171

.188 186

.2k7 201

• 181 216

• Ok3 231

• 006 2_6

• 098 261

• 085 276

.072 291

.059 306

.058 321

.063 336

• 058 351
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TABLE 4 - Continued

FLIGHT 1, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 0 KNOTS)

(a) Differential pressures - Concluded

t_p, lb/sq in., at -

r/R = 0.75 r/R = 0.55 Cnom'_nom,
deg x/c = x/c = x/c = x/c = xlc = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.0_7 0.090 0.168 0.23_ 0.335 0.625 0.915 0.01_ O_O_Q 0.168 0,233 _.335 0.625 0.915

6 h.61 2.41 1.97 1.56 .98 .41 .086 2.88 l.kk .99 .79 .62 ,34 .076 6

21 k.8h 2.53 2.06 1.64 1.03 .43 ,092 2.99 1,47 1.02 ,82 ,64 .36 .082 21

36 h.89 2.53 2.06 1.64 1.03 .43 .089 3,03 1.50 1.Ok ,84 .65 .36 .086 36

51 h.86 2.49 2.05 1.63 1.00 ,kO .075 3.03 1.51 1.05 .83 ,65 .3_ .085 51

66 h.61 2.30 1.94 1.53 .93 .36 .067 2,83 1.h0 .97 .77 .60 .32 .078 66

81 k.18 2.00 1,75 1.38 .82 ,31 .063 2.61 1.27 .90 ,71 ,56 .31 .076 81

96 3.75 1.81 1.63 1.29 .79 .29 .056 2.45 1.23 .85 .68 .53 .28 .073 96

111 3.36 1,57 1.48 1.t7 ,67 .25 .051 2.29 1.16 .78 ,63 ,50 .26 .069 111

126 2.96 1,38 1.34 1.07 .62 .22 .041 2.10 1.06 .70 .59 .46 .25 .069 126

lkl 2.63 1.22 1.24 .99 ,58 .22 .041 1.98 1,01 .68 ,56 ,44 .25 ,067 141

156 2,h0 1,14 1.21 .98 .58 ,23 .051 1.94 .98 ,69 .55 .h4 .25 ,066 156

171 2.53 1.26 1.31 1.07 .63 .27 .058 1,88 .96 .69 .53 ,h3 .24 .066 171

186 2.95 1.52 1.46 1.17 ,69 .28 .056 1.86 .94 .67 .53 .43 .24 .066 186

201 2.91 1.40 1.36 1.09 ,67 .26 .054 1,84 .93 .66 °52 ,42 ,24 .063 201

216 2.83 1,36 1.33 1.07 .65 .26 .051 Io81 .92 .64 ,51 .41 .23 ,059 216

231 2.82 1.36 1.33 1.05 .65 .26 .054 1.86 .94 .6h .52 .42 ,24 .057 231

246 2.86 1,41 1.35 1.08 .67 .27 .060 1.89 .96 .66 .54 .42 ,24 .054 246

261 3.12 1.57 1.45 1.17 .73 .29 .067 1.92 .97 .66 ,55 .43 ,25 .057 261

276 3.33 1.68 1.51 1.21 .77 .31 .065 1.99 1.00 .69 ,56 .44 ,26 .057 276

291 3.52 1.77 1.58 1.25 ,79 .32 .067 2,07 1.04 .73 .58 .45 .27 .057 291

306 3.68 1.84 1.63 1.27 .81 .33 .070 2.17 1.07 .75 ,60 .48 .27 .059 306

321 3.75 1.90 1.64 1.30 .82 .34 .073 2.37 1.16 .82 ,65 .52 ,30 .064 321

336 h.02 2.10 1,76 1.h0 .89 .37 .080 2,59 1.28 °90 ,71 ,56 .32 .069 336

351 4.35 2.24 1.86 1._8 ,93 .39 .080 2.73 1.35 .95 ,74 .59 .33 .073 351

txp, Ib/sq in., _t-

_nom' r/R = 0.40 r/R = 0.25

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0,042 0,158 0.300 0.800 0,910 0.042 0.158 0.300

6 !.2_ ,60 .39 .27 ,OT7 .51 .25 .16

21 1.30 .62 .hO ,28 .082 .55 .27 .17

36 1.31 .63 ,41 .29 ,084 o57 .28 .18

51 1.33 .65 .42 ,29 ,086 ,56 .28 .18

66 1.50 .65 *kl *28 .084 .57 .28 ,18

81 1.23 .60 .39 .27 ,080 .58 .28 ,18

96 1.12 .55 .36 .26 .075 .55 .26 .17

111 1o01 .49 .32 .2h ,070 .50 .24 .15

126 .91 .44 .29 .23 .069 .47 .22 .14

Ihl .90 .44 .29 .23 °068 .k] .21 .13

156 .90 ,63 .29 .23 *066 .43 ,21 .13

171 .85 .42 .28 ,23 ,06h *46 .22 .14

186 ,82 .hi .27 ,23 ,062 .45 .21 .Ik

201 .79 ._0 .26 .22 .058 ,42 .20 .13

216 .73 .39 .25 .21 .06k .38 .18 .12

231 .75 ,38 .25 .21 .058 .3_ ,15 .11

2h6 ,75 ,38 .25 .21 .056 .33 ,1_ .10

261 .76 ,38 .25 ,21 ,057 .32 .lk .10

276 .79 .38 .26 .22 ,058 .33 .15 .10

291 ,83 ,h1 .28 .22 .062 .35 ,16 .11

306 .89 .k4 .30 .23 °062 .39 ,18 .12

321 .97 .k9 .32 .25 ,068 .42 .20 .13

336 1.06 .53 .35 .25 o071 .46 .22 .14

351 1.17 .58 .37 .27 ,075 ._9 .23 .16

_Jnorrl'

x/c = x/c = deg

0.600 0.910

.09 ,041 6

.09 .042 21

• 09 .Okk 36

• 09 .045 51

• 09 .045 66

• 09 .047 81

• 09 .04k 96

.08 .047 111

.08 .044 126

,08 .044 141

•08 .OLI7 156

•08 .Ok7 171

• 08 .Ok9 186

• 08 .0_2 201

.07 .038 216

.06 .038 231

.06 .033 246

• 06 ,031 261

• 06 .029 276

.06 .029 291

.07 .035 306

.07 .035 321

.08 .036 336

• 08 .035 351
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TABLE 4 - Continued

FLIGHT i, TRIM LEVEL FTTGHT OUT OF GROUND EFFECT (V = 0 KNOTS)

(b) Section aerodynamic loading

6
21
36
51
66

81
96

111
126
lul

156
171
186
201
216

231
246
261
276
291
306
321
336
351

Section aerodynamic loading, Z, Ib/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

2.49
2.68
2.75
2.72
2.78
2.77

2.59
2.42
2.25
2.13
2.15

2.23
2.22
2.09
1.86

1.70
1.59
1.55

1.62
1.70
1.89
2.02
2.25
2.35

6.31
6.57
6.66
6.76

10.16
10.50
10.68
10.60

6.60 9.85
6.27 9.18
5.78 8.63
5.29 8.07
4.87 7.48

k.85 7.20

4.79 7.09
4.67 6.95
_.53 6.89
_.35 6.80
4.21 6.65

_.20 6.77
k.14 6.89

4.19 7.02
_.55 7.2_
_.54 7.52

4.81 7.78

5.22 8.k_

5.61 9.21
6.05 9.62

16.22

17.01
17.06
16.65

22.68
24.49
23.69
21.91

21.25
23.49

23.82
22.24

Pitch motion

An, s, deg Bn, s, deg

15.45
15.75
12.72
11.19
10.01

9.21
9.01
9.86

11.05
10.50
10.25

10.20
10.50
11.47
12.08
12.61
15.02

13.32
14.kl
15.26

19.60
16.90
16.20

15.02
14.18
1_.k2
17.55
19.86

27.83
31.kl
29.09
22.41
18.38

18.45
18.66
18.28
17.84
18.73
20.26
21.28

20.18
18.62
22.83
26.14

29.33
31.43
30.7h
30.64
32.18

31.89
31.57

31.54
31.56
30.82
28.16
23._9
19.kl

20.64
21.67
21.10

21.28
25.87
27.12
28.05
30.88
31.94
31.14

31._7
31.62
32.05
31.56
31.77

32.15
31.76
31.6k
32.13
32.88

33.29
33.k0
32.9k
33.33
32.66
31.36

28.01

(c) Harmonic analysis of blade root motions

0 13.908

I .967
2 .064

3 -.009

.038

5 -.003

6 -.093

7 .000

8 .009
9 .006

I0 .023

.505

.975

.025

-.006

-.032

.00O

-.012

- .005

-.003

.000

10

8s:A0. _- IAn,s cosn (_Jnom- 6° )
n=1

+ Bn, s sin n (_nom - 60) 1

Flap motion

n an, s, deg

0 5.721
1 -.914
2 .012
3 .004
4 -.020
5 .035
6 -.004
7 .020
8 .008

9 .029

10 .024

bn, s, deg

-.498

.069

.049

-. 001_

-.020

.012
-.012
.037

.000

.OCk

10

_s:a0. _ Ian, sC°Sn(_nom-6°)
n= 1

+ bn, s sin n (_nom - 601

Lag motion

n

0
1
2

3
k
5
6
7
8
9

10

En, deg Fn, deg

6.522
-.186 .058

-.OOk -.001
-.02? -.011

.000 -.008

.003 -.016
•00_ .000

.014 .001

• 000 .008
-.001 .000
-.00_ -.005

10

_ =E0+ _-- [EncoSn(_nom - 60)

n=sinl (1/,' _ 6°)]+ F n n vnom

19
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TABLE 4 - Conc!uded

FLIGHT i, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 0 KNOTS)

(e) Flapwise bending moment

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Flapwise bending moment, in-lb, at -

r/R : 0.150 r/R = 0.275 r/R = 0.37_ r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R : 0.925

1192

1352

1922

827

679

1648

2264

2150

1545

2001

1397

2138

2298

1511

1317

1443

1511

1477

1409

645

861

1135

690

804

1089

1378

1304

545

347

1180

1642

1361

1337

1081

1081

1568

1691

1271

1172

1411

1716

1947

1576

1180

1205

1320

1139

866

1338
1916

1302

786

732

1392

1989

1944

1880

1320

1844

2161

2242

2043

1844

2025

2450

2721

2251

2043

1808

1663

1663

1356

5O8

813

88

-93

174

565

1204

1615

1319

890

1605

1643

1729

1815

1586

1672

2092

2225

1882

1681

1271

842

766

727

326

-677

-853

-264

476

484

1109

1945

1892

2385

2464

2288

2236

2544

2552

2552

2667

2412

2403

2104

1444

810

458

440

-1251

-3072

-2813

-1430

-664

-316

470

1386

2132

-2761

-4268

-3237

-936

481

1700

1883

2510

4780

3008

2650

2232

1883

2411

2789

2719

2361

1993

2122

1814

789

-57

-664

-942

5057

3535

1987

1778

2254

3802

4001

3049

3060

3232

3007

2411

1025

-II0

-743

-3679

-4300

-3752

-2380

-1584

-1139

-2015

-2380

-1752

-2270

-2570

-3409

-4000

-3942

-3066

-2867

-3066

-2548

-2073

-1409

-986

-1482

-2146

-1847

nOZT1 '

deg

6

21

36

51

66

81

96

111

126

L41

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(I) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-5357

-4397

-4397

-2980

-2004

-2834

-1711

-131

-392

943

1122

-1873

-1645

-1873

-4511

-4136

-4185

-7002

-7164

-6839

-8190

-6955

-6448

-T067

-5193

-4542

-3403

-3077

-3630

-4330

-4982

-3761

-3191

-2084

-2247

-4412

-4982

-5551

-5861

-5210

-5470

-608_

-6382

-6545

-6805

-5763

-4584

-5144

2923

3355

4443

4203

3227

2971

2267

2523

4443

4107

3275

3595

1403

795

2427

1995

1835

2731

1787

1083

2331

2171

2955

4107

14283

14466

14549

14338

13963

13414

12819

12554

14027

13341

12609

13707

12526

12499

13304

12847

12764

13332

12526

12407

13487

13112

13277

14521

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-
nom '

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

r/R = 0.15 r/R = 0.50

-79 164

53 322

256 437

377 581

265 474

278 421

421 447

329 429

152 274

169 288

144 300

15 116

82 232

43 203

-153 66

-249 21

-289 -30

-271 -8

-177 108

-219 89

-375 -42

-289 79

-98 192

18 257

Pitch-horn

load, lb

54

50

85

108

113

118

134

118

97

97

88

82

89

81

64

41

25

28

39

28

13

25

53

62

21



TABLE 5

FLIGHT 2, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 11 KNOTS)

(a) Differentla.l pressures

,_p, lb/sq In., at -

Snore' r/R = 0.95 r/R = 0.90 _nom'

dsg x/c = x/c = x/c = x/c = x/c = x/c = x/c = XlC = XlC = x/c = x/c = x/c : x/c = x/c = deg
0.017 0.09_ 0.168 0.233 0.335 0.6_ 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

0

15

50

kS

60

75

90

I05

120

135

150

165

180

195

210

225

2kO

5.69 3.88 2.93 1.96 .96 .50 .068 5.76 2.9k 2.27 2.02 1.23

5.87 _.Ok ].08 2,01 .96 .50 .06k 5.89 3.07 2.35 2.10 1.26

6.k7 %.k0 3.27 2.21 1.07 .5k .072 6.19 3.26 2.k9 2.23 1.3k

7.09 k. Tk ].kS 2.37 1.18 .56 .075 6.16 3.28 2.5k 2.25 1.35

7.81 5.07 3.67 2.50 1.25 .57 .075 5.7k 3.12 2.k3 2,17 1.32

8.88 S.6k b. Ol 2.75 1._k .63 .087 k.79 2.65 2.1k 1.99 1.25

9.92 5.72 k.27 2.86 1.k] .57 .058 _.72 2.63 2.12 2.03 1.25

9.62 5.82 k.25 2.85 1.k8 .61 .080 6.32 ].k7 2.76 2.k9 1.56

9.k3 5.83 k.21 2.86 1.52 .65 .091 7.Oh 3.87 5.Ok 2.71 1.69

9.32 5.78 k.17 2.8] 1.52 .67 .102 7.67 k.13 3.17 2.82 1.76

9.36 5.79 k.15 2.86 1.57 .69 .113 8.06 k.5k 3.50 2.91 1.82

9.kO 5.75 k.09 2.86 1.58 .70 .llk 8.k2 k.51 ].kl 2.99 1.88

9.k] 5.76 k.09 2.87 1.59 .71 .12] 8.76 k.6k 3.k8 8.02 1.89

9.56 5.8k k.17 2.89 1.61 .72 .125 8.85 k.6k 5.k9 3.02 1.92

9.57 S.8k k. lk 2.92 1.6k .7k .129 8.91 k.67 3.52 ].Oh 1.95

9,69 5.8k k.13 2.93 1.67 .?k .139 9.12 k.77 3.58 3.09 1.96

9.89 5.86 k.15 2.95 1.67 .?k .137 9.05 k. T1 ].50 3.Ok 1.9k

255 10.27 5.86 k. lk 2.99 1.71 .75 .159 8.71 k.k9 ].kO 2.96 1.91

270 10.68 S.85 k.12 2.97 1.69 .73 .137 7.71 k.07 3,15 2.79 1.80

285 10.80 5.85 k.12 2.96 1.68 .TO .135 k.92 2.97 2.52 2°39 1.61

]00 10.59 5.83 k.lO 3,00 1.73 oTk .Ik3 5.09 2.85 2.31 2.11 1.35

3t5 9.9k 5.7k k. O2 2.90 1.66 .72 .135 6.05 3.27 2.52 2.25 I.k2

330 9.25 5.kk 3.80 2.73 1.53 .68 .117 6.32 3.35 2.58 2.29 I.k3

3k5 7.85 k.86 3.k5 2.kk I.]0 .60 .080 6.25 3.26 2.k9 2.20 1.36

.k9 .011 0

.51 ,009 15

,53 .006 30

.53 .005 kS

• 53 .002 60

.52 .005 75

.53 ,01k 90

.66 ,031 105

• 70 ,051 120

.Tk ,067 135

.77 °082 150

,80 .093 165

• 80 ,096 180

.81 .096 195

,81 o102 210

• 83 ,113 225

• 83 .115 2kO

• 82 ,116 255

.79 .102 270

,76 .102 285

• 55 -.029 300

.59 ,Ok5 315

• 58 .03k 350

• 5k .025 ]kS

9

_p, lb/sq in., at-

_norit'

deg x/c = x/c =

0,017 0.040

0 5.66 k.26

15 5.8R k.35

]0 6.09 k.5]

kS 5.96 k.k2

60 5.62 k. 18

75 k.99 3.70

90 k.kO 3.28

105 k.]_ 3.32

120 k.2k 3.20

155 %.17 5.1k

150 k.77 3.55

165 6.7] k.92

100 9.30 6.19

195 6.62 k.k]

210 8.9k 6.00

225 6.62 k.6k

2kO 5.kO 3.93

255 k.78 3.56

270 k.96 3.67

285 k.83 3.59

300 k.78 3.55

315 5.30 3.95

310 5.65 k.21

3k5 5.7k k.31

r/R = 0,85

x/c : x/c = x/c = x/c =
0.090 0.130 0.168 0.233

3.03 2.20 1.89 1.62

3.15 2.27 1.97 1.68

3.29 2.]9 2.06 1.76

3.26 2.]3 2.03 1.72

3.11 2.18 1.9] 1.61

2.77 1.90 1.67 1.kl

2.k8 1.87 I,k8 1.2k

2.50 1.86 1.57 1.28

2.k9 1.8] 1.58 1.30

2.kk 1.79 1.58 1.32

2.6k 1.90 1.67 1.39

3.38 2.k8 2.08 1.66

ko26 ].15 2.59 2.05

].08 2.23 1.82 I.k9

k. lk 3.05 2.50 1.95

3.29 2.kO 2.02 1.67

2.87 2.10 1.81 1.53

2.67 1.9k 1.71 1.k7

2.75 1.96 1.71 1.k8

2.65 1.88 1.65 1.k]

2.60 1.8k 1.60 1.39

2.8k 2.08 1.80 1.Sk

3.0% 2.23 1.92 1.65

3.06 2.2k 1.93 1.66

x/c = x/c : x/c =
0.335 0.500 0.625

1.06 ,kS .k7

1.10 .k9 .k8

1.17 .52 .51

1.15 .51 .k9

1.09 .k6 .k7

.97 .39 .kl

.87 .]k .38

• 91 .57 .k2

.92 .kO .kk

• 9k .k2 .k7

.98 .kS .k9

1.06 .kl .kS

1.28 .59 .57

1.00 .30 .36

1.23 .53 .5k

1.12 .k7 .k9

1.06 .k9 .51

1.Ok .51 .5k

1.03 .50 .52

.98 ._5 .k7

•95 .k] .k_

I.Ok .k8 .kS

1.10 .52 .k9

1.10 .52 .U9

x/c = x/c = deg

0.769 0.915

• 26 .Ok5 0

• 27 .05k 15

• 27 .Ok8 30

.27 .Okk kS

.2k .027 60

• 21 .013 75

• 20 .013 90

.23 .027 I05

• 2k .037 120

•26 .0_,2 135

• 28 .Ok5 150

• 23 -.012 165

• 33 .07k 180

• 21 .011 195

• 30 .Ok8 210

• 26 .006 225

• 28 .019 2kO

.31 .070 255

.30 .068 270

• 26 .050 285

• 25 .0k2 300

.27 .052 315

•28 .052 350

• 27 .050 3k5

22



TABLE 5 - Continued

FLIGHT 2, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 11 KNOTS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

Snore' r/R = 0.75 r/R = 0.55 Snore'

deg x/c = x/c = x/c = x/e = x/c = x/e = x/c = x/c = x/c = x/c = x/c =' x/c = x/e _ x/c = deg

0.017 0.090 0,_68 0.233 0.335 0.62_ 0.915 0.017 0,0_0 0.168 0.233 0.335 0.625 0.915

0 k.kk 2.38 1.89 1._5 .92 .kl .067 2.k8 1.20 .83 .7k .60 .32 .083 0

15 _.58 2._7 1.96 1.51 .96 ._3 .072 2.52 1.2k .8k .76 .60 ,33 .085 15

30 k.70 2.52 2.01 1.55 1.00 .k] .070 2.59 1.27 .87 .78 .62 .3k .088 30

45 k.72 2.53 2.02 1.56 1.00 .k3 .070 2.63 1.51 .89 .80 .63 .35 .091 k5

60 k.50 2.35 1.92 1.k7 .93 .kO .058 2.55 1.2k .85 .77 .62 .3k .089 60

75 _.17 2.18 1,81 1.38 .88 .36 .055 2.38 1.21 .79 .73 .60 .31 .086 75

90 3.85 2.02 1.70 1.29 .81 .33 .Ok6 2.26 1.16 .75 .69 .57 .31 .082 90

105 3.55 1.90 1.5k 1.23 .76 .31 .0_6 2.12 1.09 .68 .65 .5k .29 .080 105

120 3.33 1.83 I.kl 1.16 .73 .29 .039 1.9k .96 .62 .60 .50 .28 .077 120

135 3.16 1.78 1.32 1.12 .72 .29 .039 1.79 .89 .62 .55 .k7 .26 .077 135

t50 3.09 1.77 1.30 1.11 .71 .29 .039 1.70 .85 .61 .53 .k6 .25 .076 150

165 3.05 1.75 1.30 1.09 .70 .29 .Ok1 1.81 .90 .60 .55 ._6 .25 .OTk 165

180 2.96 1.68 1.2_ 1.05 .69 .28 .036 1.81 .90 .58 .56 ._7 .25 .073 180

195 2.90 1.68 1.22 1,03 .67 °28 .039 1.7k .86 .57 .5k ._6 .26 .071 195

210 2.88 1.67 1.22 1.03 .66 .28 .039 1.71 .85 .56 .5_ ._5 .25 .070 210

225 2.99 1.73 1.30 1.07 .69 .30 .Ok3 1.70 .85 .56 .5k .kS .26 .068 225

240 3.15 1.78 1.k2 1.10 .71 °31 .039 |.7k °88 °56 .55 .kS .25 .067 2_0

255 3.30 1.83 1.51 1,16 .75 .33 .Ok6 1.77 .89 .57 .55 .k6 .26 .067 255

270 3.52 1.91 1.58 1.20 .79 .3k .051 1.83 .91 .60 .57 .W7 .27 .065 270

285 3.68 1.98 1.61 1.2k .81 .35 .Ok8 1.90 .9k .63 .59 ._8 .28 °065 285

300 3.79 2.03 1.66 1.26 .81 .35 .Ok8 1.99 .97 .67 .61 .50 .28 .065 300

315 3.99 2.14 1.73 1.33 .87 .37 .055 2.09 1.02 .70 .6_ .51 .28 .067 315

330 k.23 2.26 1.82 1.39 .91 .39 .058 2.19 1.05 .73 .67 .53 .29 .071 330

5h5 k.32 2.29 1.8k t._1 .89 ._0 °060 2.31 1.11 .78 .70 .55 .31 .076 3k5

_nom' r/R = 0.40

deg x/c = x/c = x/c = x/c =

0.042 0.158 0.300 0.800

0 1.11 .56 .35 .2b

15 1.1k .58 .35 .25

30 1.17 .59 .36 .25

kS 1.20 .60 .37 .26

60 1.21 .60 .37 .25

75 1.16 .57 .35 .2k

90 1.10 .53 .3_ .2k

105 1.03 .53 .32 .2k

120 .95 .52 .29 .2]

135 .88 .k9 .27 .22

150 .8k .k7 .26 .21

165 .86 .k8 .26 .21

180 .88 .k9 .27 .21

195 .83 ,46 .26 .21

210 .80 .4k .25 .21

225 .75 .43 .2k .20

2;0 .75 ,k] .2k .19

255 .76 ._3 .2_ .20

270 .78 .k3 .25 .20

285 .81 .U3 .26 .20

300 .9_ .kk .27 .21

315 ._8 .46 .29 .22

330 .96 .50 .30 .23

345 1.02 .53 .32 .2k

Ap, Ib/sq in., at -

x/c =

0.910

x/c =

0.042

°072 ._9

• 073 .50

.077 ,k9

• 081 .52

.081 .52

• 078 .52

.079 ,50

.077 .k6

.07_ .kk

.071 ._2

.06_ .41

.067 ._

.067 ._3

.063 .kO

.060 .36

.057 .31

.058 .30

.058 .29

.059 .31

• 060 .3_

.060 .36

• 068 .38

.069 ._1

• 073 .kS

r/R : o.2s

x/c= x/c= x/c=
0.158 0.300 0.600

.22 .13 .I0

• 23 .Ik .10

.22 .lk .10

• 23 .lk .10

.2_ .lk .10

.2_ .1_ .10

•23 .13 .09

• 21 .12 .09

.19 .11 ,08

°19 °10 .08

• 18 .10 .08

.19 .12 .09

• 20 .12 .09

.18 .11 .09

.16 .09 .08

.13 .08 .07

.12 .07 .07

• 12 .07 .07

.13 .08 .07

.1_ .08 .07

.15 .09 .08

.17 .10 .09

.18 .11 .09

• 21 .12 .09

x/c =

O.glO

.015

.01_

.OIk

.017

.022

.019

.020

.018

.017

.018

.020

.023

,019

.017

.020

.017

.012

.008

.009

.008

.009

.007

.011

.012

nonl _

deg

0

15

30

u,5

60

75

90

105

120

135

150

165

180

195

210

225

2kO

255

270

285

300

315

330

3k5

23



TABLE 5 Continued

FLIGHT 2, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 11 KNOTS)

(b) Section aerodynamic loading

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Section aerodynamic loading, l, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

2.25

2.31
2.28
2.38

2.41
2.40
2 -25
2.10
1.97
1.90
1.90

2- 04
2.03
1.92
1.74
L.SL

1.40

1.37

I • 44

1.51

1.64

1 - 79
1.93

2.10

5.66
5.82
5.94
6.11

6.09
5.84
5.58

5.37
5.05
4.74
4.53
4.63

4.70
_.50
4.35
4.L5
4.13

4.18
4.25
4.38
4.49
4.77
5.07

5.35

9.15
9.34
9.57
9.82
9.47
8.96

8.63
8.05
7.44
6.99
6.73

6.88
6.90
6.76
6.68
6.66
6.71

6.83
7°03
7.27
7.49

7.76
8.I0

8.57

15.62
16.21
16.62
16.63
15.58
14.55

13.44
12.54
11.81
11.41

11.27

11.23

10.83
10.65

10.57
II.I0

11.63

12.22
12.83
13.21
13.43
14.23
14.97

15.11

18.22
18.92
19.77

19.38
18.35
16.16
14.49
14.99
15.15
15.27
16.41
19.61

25.15
17.85
24.09
19.61
17.77

17.11

17.20
16.38
15.87
17.51
L8.56
18.67

19.56
20.16
21.28
21.39
20.54
18.46

18.45
23.75
26.11
27.65
28.86
29.97
30.56

30.75
30.99

31.66
31.28
30.40

28.11
22.63
19.62
21.99
22.35
21.51

20.88
21.50
23.43
25.13
26.83
29.97
30.84
31.22
31.61

31.32
31.69

31.71

31.85
32.26
32.66
32.75
32.95

33.42
33.47
33.34
33.59

32.43
30.61

26.58

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Hn, s, deg

0
I

2
3
4
5

6
7
8
9

I0

12.013
1.194

-.077
-.032

.027
-.014
-.009

.018
-.018

.000

.009

-,331
.027

.054

-.014

-.005
.000

.018

.014

,000

-.014

10

8s=A0 + _-- (An,s cosntPno m

n=l

+ Bn, S sin n t_nom )

0
I

2
3
4
5

6
7
8
9
I0

Flap motion

an, s, deg bn,s, deg

3.137
.069
.061

-.004
-.020

-.012
-.014
-.008
-.010
-.018
-.016

-. 130
.002

-.049
-.026
-.028

-.006
-.002
-.008

.000
-.008

I0

_s = ao + _ (an, sC°S nffnom

n= 1

+ bn, s sin n _nom)

Lag motion

E n, deg F n, deg

0
1
2
3
4

5

6
7
8
9

10

6.910

-.066

.000

.006

.002
-.003
-.003

.005
-.003

.008

.002

-.015
.005

-.C02
.014
.005
.006
.005

.000
- • 002
-.002

10

_ =E0+ _ (EncoSn_nom

n=l

+ F n sin n _nom)

24
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TABLE 5 - Concluded

FLIGHT 2, TP,.LM LEVEL FLIGHT OUT OF GROUND EFFECT (V -_ 11 KNOTS)

(e) Flapwise bending moment

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

27O

285

300

315

330

345

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0,375 r/R = 0,450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

736

816

1101

930

577

896

1523

1261

1101

1796

1671

1466

1557

1375

1112

1238

1409

1375

1033

1192

1078

1124

235

782

883

899

899

520

272

734

1130

982

941

1361

1411

1081

1097

982

850

1048

1609

1568

1403

1477

1403

965

710

701

823

922

705

217

235

633

877

1040

1320

1519

1718

1483

1220

1103

1112

1410

1880

1971

1980

1871

1754

1022

877

542

302

378

-204

-471

-175

159

331

8L7

1456

1418

1609

1704

I142

960

1142

1552

1695

1895

2143

1809

1561

874

579

140

-727

-982

-1563

-1378

-797

-621

-111

963

1729

1693

1825

2089

1614

1429

1649

1852

1852

2327

2538

2019

963

673

-93

-480

-1854

-2560

-2889

-2341

-1695

-1247

-351

1151

1957

2216

2246

2355

2285

2126

2345

2255

2385

2803

2852

2305

902

315

-630

-1227

_Jnom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment (g)

Chordwise bendin E moment, in-lb, at - _nom'

deg
r/R = 0,150 r/R = 0,375 r/R = 0.575 r/R : 0.826

-5790

-4992

-3820

-2843

-2534

-2469

-2338

-1687

-776

-466

-72T

-352

-759

-1671

-2338

-3185

-4227

-4976

-5236

-6294

-6441

-5790

-6050

-6197

-7863

-7603

-6577

-5910

-6268

-6789

-7066

-7635

-7033

-6252

-6024

-6105

-6724

-7782

-8124

-8694

-8482

-8742

-9019

-9149

-8938

-8059

-7928

-7766

2113

2545

3009

3025

2961

2321

1505

1361

1313

1921

2689

2145

1281

753

33

129

353

673

353

721

1137

1329

2225

2273

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-
]Pitch-horn

load, Ibr/a = 0.15 r/R = 0,50

-33 106

II 138

206 306

377 448

367 422

322 400

385 424

407 357

291 308

122 138

180 165

240 231

131 160

32 89

-3 78

-41 14

-137 -14

-95 1

-II_ I0

-43 62

-58 90

-38 146

28 205

-48 142

60

69

91

114

119

107

II0

115

93

81

82

80

55

33

26

18

17

24

31

36

35

41

45

50

26



TABLE 6

FLIGHT 3, TPJM LEVF.I, FLIGHT OUT OF GROUND EFFECT (V = 23 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at -

r/R = 0.95 r/R = 0.90 _nom, I¢nom'

D deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg0.017 0.090 0,1_ 0.233 0.335 0_625 0.915 0.017 0.090 0.188 0.233 0.335 0.625 0.915

0

15

30

U5

60

75

90

105

120

135

150

165

180

195

210

225

2_0

255

270

285

300

315

330

3_5

6.47 k.17 3.06 2.09 1.10 .53 .080

5.89 3.96 2.97 1.97 .99 .49 .067

5.69 3.85 2.92 1.92 .93 .47 .056

6.22 k.17 2.99 2.04 |.00 .49 .067

6.78 k.k5 3.17 2.16 1.06 .51 .064

8.68 5.59 3.84 2.63 1.35 .59 .083

9._9 5.67 3.96 2.67 1.36 .56 .063

9.51 5.82 4.15 2.87 1.56 .68 .110

9.53 5.70 k. I1 2.82 1.55 .69 .109

9.01 5.h8 3,98 2.73 1.50 .68 .Ilk

8.66 5.27 3.85 2.65 1.45 .67 .113

8.38 5.12 3.72 2.58 I.kl .65 .110

8.21 5.02 3.61 2.54 1.41 .65 .110

8.06 _.93 3.52 2.49 1.37 .65 .113

8.12 4.91 3.48 2.47 1.38 .64

8.23 k.91 3._5 2.47 1.39 .65

8.68 5.01 3.50 2.52 1.42 .66

9.21 5.23 3.61 2.62 1.51 .69

9.79 5.39 3.70 2.71 1.60 .72

9.84 5.20 5.58 2.62 1,55 .69

9.36 5.19 3.62 2.63 1.56 .70

7.88 _.6h 3.25 2.33 1.53 .63

7.32 k.k7 5.14 2.25 1.24 .58

7.03 k.37 3.13 2.20 1.18 .56

7.19 3.69 2.71 2.32

6.76 3.kk 2.56 2.23

6.30 3.23 2.43 2.15

5.68 2.90 2.24 1.99

5.48 2.83 2.21 1.99

k.89 2.70 2.12 1.94

k.58 2.67 2.22 2.09

7.66 k.Ok 3.07 2.68

8.59 k.k6 3.29 2.83

8.0C _.20 3.13 2.71

7.85 4.13 3.08 2.66 1.65

7.93 k.07 3.00 2.61 1.64

7.73 k. O0 2.97 2.59 1.62

7.61 3.96 2.93 2.56 1.62

• 110 7.70 3.97 2.96 2.56 1.62

.118 7.75 _.01 2.97 2.57 1.64

• 123 7.93 _.07 3.00 2.58 1.65

.135 5.22 k.20 3.07 2.64 1.71

.1_7 9.69 k.29 3.06 2.56 1.66

.1_1 5.50 2.9k 2.32 2.13 1.kl

.141 5.70 _.05 2.32 2.03 1.31

.11k 7.32 3.76 2.78 2.33 1.52

.102 7.23 3.71 2.75 2.34 1.49

.084 7.42 3.79 2.82 2.39 1.49

1.46

1.36

1.30

I.|9

1.18

1.19

t.32

1.64

1.77

1.71

• 58 .038 0

• 53 .01_ 15

• 50 .006 30

.b6 -.009 45

• _5 -.01_ 60

.47 -.022 75

.54 .006 90

.64 .036 105

.71 .062 120

.69 .065 135

.68 .065 150

.67 .067 165

.67 .071 180

.67 .070 195

.67 .081 210

.69 .087 225

.71 .105 240

• 72 .109 255

• 63 .090 270

.65 .085 285

• 52 .038 30C

.62 .067 315

• 60 .065 330

•60 .049 345

Ap, lb/sq in., at -

_nom, r/R= 0.85

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.040 0.090 0.130 0.168 0,233 0.335 0.500 0.625 0.769

0 6.92 5.08 3.59 2.66 2.26 1.99 1.24 .61 .57 .31

15 6._9 k.85 3.42 2.51 2.14 1.81 1.18 .56 .54 .25

_0 6.07 h.56 3.24 2.36 2.02 1.72 1.12 .51 ,51 .26

45 5.89 k.39 3.17 2.27 1.95 1.65 1,10 .49 .49 .25

60 5.45 4.05 2.97 2.09 1.82 1.5_ 1.Ok .kk ._6 .23

75 _.5_ 3._2 2.58 1.81 1.50 1.28 .89 .35 .39 .20

90 3.65 2.67 2.06 1.5q 1.3k 1.91 .75 .28 .35 .17

105 2.93 2.12 1.77 1.37 1.18 1.01 .7k .32 .39 .22

122 _.10 3.12 2.57 1.93 1.60 1.37 .98 ._6 .47 .28

135 6.85 5.20 3.72 2.75 2._1 2.06 1.39 .70 .65 .37

150 7.8_ 5.71 _.07 3.C6 2.60 2.20 I._8 .76 .68 .39

165 7.92 5.67 _.09 3.09 2.62 2.20 1.48 .76 .68 .38

130 7.92 5.65 k.07 3.08 2.59 2.17 1.46 .75 .67 .Se

195 7.98 5.54 _.03 3.05 2.56 2.15 1.43 .73 .66 .37

213 7.92 5.47 _.00 3.02 2.52 2.12 1.41 .72 .65 .56

225 7.90 5.43 3.96 3.00 2.51 2.09 1.39 .71 .64 .36

240 7.90 5.36 3.58 2.91 ?.k_ 2.07 1.38 .72 .65 .37

255 k.53 3._6 2.61 1.99 1.73 1.56 1.10 .60 .59 .36

270 2.72 2.02 1.69 1.34 1.18 1.11 .81 .kk .49 .25

2_5 3.9M 2.88 2.18 1.59 1.35 1.15 .82 .39 ._3 .2k

_00 k.09 2.95 2.18 1.59 1.34 1.18 .82 .39 .kk .25

315 5.85 h. Sk 3.10 2.50 1.96 1.67 1.12 .56 .54 .31

330 6.64 _.88 3.43 2.60 2.19 1.86 1.22 .62 .58 .33

3k5 7.0_ 5.11 _.65 2.73 2._0 1.9_ 1.27 .63 .59 .33

_nom _

degx/c =

0.915

.074 0

.064 15

•056 30

.046 kS

.031 60

.013 75

.00_ 90

• 035 105

.056 120

.I01 135

• 110 150

.110 165

.105 180

.099 195

.101 210

.105 225

.110 2kO

.112 255

.031 270

.0_8 285

.052 300

.079 315

•085 330

• 085 345
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TABLE 6 - Continued

FLIGHT 3, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 23 KNOTS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = x/c = Xlc = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.768 0.23_ 0_335 0.625 0.915

0 5.32 2.86 2.1_ 1.65 1.12 .k8 .086 2.83 1.kl .95 .84 .67 .36 .086 0

15 5.21 2.77 2.11 1.61 1.08 .k7 .079 2.88 1.k_ .97 .87 .69 .37 .089 15

_0 5.10 2.71 2.08 1.59 1.05 .45 .07_ 2.86 1.42 .96 .85 .68 .36 .088 30

45 k.86 2.53 2.00 1.53 1.00 .43 .067 2.76 1.37 .92 .83 .67 .35 .088 45

60 k.k9 2.32 1.87 1._3 .91 .39 .058 2.56 1.25 .85 .78 .63 .32 .084 60

75 3.97 2.01 1.66 1.27 .78 .33 .043 2.31 1.15 .77 .71 .58 .30 .081 75

90 3.30 1.64 1.28 1.06 .62 .26 .026 2.03 1.01 .64 .61 .51 .27 .075 90

105 2.6_ 1.38 1.04 .91 .51 .21 .022 1.89 .94 .60 .57 .48 .25 .072 105

120 2.26 1.33 1.03 .89 .54 .24 .031 1.78 .87 .59 .54 .k6 .25 .072 120

1_5 1.72 1.21 1.11 1.00 .66 .30 .028 1.72 .85 .58 .53 .k5 .25 .070 135

150 3.29 2.66 1.90 1.49 .96 .42 .110 1.60 .78 .56 .50 .43 .25 .069 150

165 _.80 3.14 2.31 1.76 1.14 .US .058 1.59 .76 .55 .49 .42 .22 .067 165

1C0 5.54 3.13 2.3_ 1.79 1.20 .50 .079 1.42 .69 .52 .46 .40 .21 .064 180

195 5.60 2.88 2.20 1.71 1.16 .51 .086 1.37 .65 .48 .44 .37 .20 .059 195

210 5.27 2.76 2.12 1.64 1.12 .50 .084 1.26 .61 .46 .42 .36 .20 .056 210

275 5.41 2.85 2.13 1.6_ 1.10 .48 .084 1.30 .62 .46 .42 .36 .20 .05_ 225

2hC 5.04 2.47 1.87 l.kk .97 .42 .062 1.35 .66 .45 .44 .37 .21 .051 240

P55 3.85 1.64 1.35 1.05 .69 .31 .036 1.43 .70 .46 .46 .39 .22 .051 255

270 2.91 1.38 1.01 .84 .54 .25 .024 1.55 .76 .52 .50 .W! .23 .053 270

285 2.76 1.51 1.23 .95 .60 .27 .033 1.77 .83 .58 .56 .45 .2W .056 285

500 5.21 1.80 1.45 1.10 .70 .32 .Ok8 1.92 .91 .65 .60 .48 .27 .061 300

315 3.91 2.28 1.76 1.34 .88 .W0 .062 2.20 1.08 o74 .68 .53 .28 .068 315

350 4.57 2.61 1.98 1.51 1.01 .k5 .074 2.k5 1.22 .83 .75 .59 .32 .073 330

345 5.08 2.80 2.09 1.61 1.08 .47 .07k 2.70 1.34 .91 .81 .6k .3W .077 345

Ap, lb/sq in., at-

_nom' r/R = 0.40 r/R = 0.25

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

0 1.27 .66 .kl .27 .080 .56 .25 .15 .11 .017

15 1.35 .69 .42 .27 .084 .57 .27 .16 .11 .017

]0 1._8 .69 .42 .27 .083 .58 .27 .16 .11 .018

45 I.X3 .66 .kO .27 .083 .61 .28 .17 .11 .018

60 1.31 .65 .39 .26 .082 .59 .28 .16 .11 .018

75 1.16 .58 .35 .24 .075 .58 .26 .15 .10 .018

90 1.06 .52 .32 .23 .076 .54 .2k .14 .I0 .017

105 .98 .52 .30 .23 .07k .49 .22 .13 .09 .017

120 .96 .51 .29 .22 .074 .46 .21 .12 .09 .021

115 .93 .5C .28 .22 .068 .46 .20 .12 .08 .021

150 .87 .h9 .27 .21 .066 .45 .20 .11 .08 .018

165 .82 .46 .25 .21 .062 .kW .19 .11 .09 .Olk

180 .77 ._ .24 .19 .058 .k2 .19 .11 .09 .021

195 .69 .40 .22 .19 .058 .38 .17 .10 .08 .019

210 .62 .37 .20 .18 .053 .32 .13 .07 .07 .014

225 .58 .56 .19 .17 .049 .26 .10 .06 .06 .OO8

2_0 .58 .35 .19 .17 .046 .23 .09 .Ok .05 .0_7

255 .61 ._6 .20 .18 .051 .23 .09 .05 .06 .006

270 .68 ._7 .22 .18 .055 .26 .10 .06 .06 .008

2_5 .78 .43 .25 .20 .058 .29 .12 .07 .07 .005

_00 .87 ._6 .28 .21 .062 .35 .15 .09 .08 .005

_15 .07 .51 .31 .23 .068 .41 .18 .10 .08 .010

330 1.11 .58 .35 .2_ .073 .48 .21 .13 .09 .008

5_5 1.18 .62 .38 .26 .077 .53 .2_ .14 .10 .Olk

_nolTl'

deg

0

15

30

_5

60

75

90

I05

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

28



TABLE 6 - Continued

FLIGHT 3, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 23 KNOTS)

(b) Section aerodynamic loading

_nom,

deg

0

15

30

45

60
75

90

105

120

135
150

165

180

195

210

225

240

255

270

285

300

315

330

345

Section aerodynamic loading, _, Ib/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

2.59

2.66
2.72

2.76
2.69

2.58
2.42
2.21

2.11

2.07

2.02
1.99

1.97

I.?9

1.67

1.20

1.01

1.07

1.18

1.36

1.60

1.87

2.16
2.62

6.50
6.76
6.78

6.58

6.45
5.77

5.35

5.16

5.03

4.90
6.66
6.61

6.20

3.88
3.58
3.62
3.39
3.53
3.78

4.24
6.63

5.12

5.70

6-08

10.40

10.64

10.45

10.13

9.62

8.63

7.60
7.09
6.79

6.66
6.38

6.13
5.71
5.40

5.15

5.22
5.36
5.63
6.03
6.60
7.21

8.13
9.05
9.88

18.69

17.97

17.58

16.66

15.36
13.30
10.68

8.78
8.70

9.08
15.51
18.59
19.73

19.12

18.35
18.42

16.33
11.73

9.19

9.98
11.75

14.59

16.71

17.91

21.82

20.68

19.49

18.89

17.64

14.86

12.40
11.60

15.37

23.30
25.35

25.47
25.25
24.96

24.67
26.51
26.32
17.56

12.14

13.72

13.91

19.25

21.31

22.29

23.69
22.12
20.85
18.98

18.62
17.92

17.33
26.22
28.79
27.40
26.87

26.58
26.23
26.01

26.22

26.66
26.95
27.76
28.15
21.21
20.21
24.53

24.17
26.50

22,83
21.26
20.54
21.90

23,30
28.67

29.62
31.75
31.40
30.42
29.39

28.56
28.09
27.58
27.50
27.66

28.38
29.80
31.16

30.33
30.12
26.31

26.91

24.12

Pitch motion

n An, s, deg Bn, s, deg

0 12. 326

1 2.216
2 • 114
3 -.061
4 -.027
5 .000
6 .036
7 -.009

8 .000

9 -018

I0 .005

-.365

-.023
.000

-.027
.036

-.018
-.018

.000
- .023

.000

10

Os=AO + _ (An, sC°SntPno m

n=l

+ Bn, s sin n tPnom)

(c) Harmonic analysis of blade root motions

Flap motion

an, s, deg bn, s, deg

0 3.566

1 .012
2 -.067
3 .091
6 .010
5 .004
6 -.006

7 -.002
8 -.008
9 .004

I0 -.006

-.342
.097

.036

.065
-. 004

.014
-. 006
-.002

.004

.008

10

/3s=ao+ _- (an, sCOS nt_no m

n= 1

+ bn, s sin n q/nom)

Lag motion

0
I

2

3

6
5
6

7
8

9
I0

En, deg F n, deg

6.851
-.146 -.066

• 002 .019
.003 .019

• 005 -.003
.008 .002

o000 .000
-.003 .003

• 006 .005
• 003 -.002
• 002 .000

10

_ =E0+ _- IEncoSn_Jnom

n= I

+ F n sin n q/nom)

29
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TABLE 6 Conc! -,2-ed

FLIGHT 3, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 23 KNOTS)

(e) Flapwiee bending moment

_nom D

Flapwise beading moment, in*lb, at -

r/R = 0.150 r/H = 0.275 r/R = 0.375 r/R = 0.450 r/H = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925deg

0

15

30

45

6O

75

9O

105

120

135

150

165

180

195

210

225

24O

255

270

285

3O0

315

33O

345

-224

84

973

620

1498

1521

1065

780

415

1304

3060

2022

2113

1794

1486

1840

1988

688

1087

1635

1304

381

1236

973

-157

-74

380

850

1205

1180

718

-25

-83

1427

2549

2450

1855

1279

1048

1436

1271

784

1370

2358

1799

1543

1361

644

-389

-560

-199

922

1166

1275

633

-217

235

1889

2902

3571

2513

1980

1781

1672

1139

1248

1672

2676

2557

2287

1437

470

-1147

-1595

-gbb

379

685

875

255

-327

761

2058

3156

4052

3022

2383

2020

1343

933

1505

1925

2306

2993

2268

771

-298

-2758

-2652

-2080

-1596

-505

402

560

i290

2109

3015

3288

3631

3420

3147

2452

1730

1950

2206

2285

2839

2390

1387

-470

-1570

-4258

-4179

-3990

-3243

-1651

-199

1135

2428

3194

4040

3652

3672

3722

2906

2020

1523

2100

2617

3463

3941

2359

985

-1880

-3442

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at-

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-5110

-3466

-4247

-3808

-2896

-2050

555

1176

2020

2157

1418

327

604

-215

-2636

-3189

-4117

-5354

-6868

-9880

-10727

-9587

-8464

-7813

-6691

-6414

-8633

-8026

-7098

-6349

-4640

-5649

-6105

-7554

-6968

-7163

-6268

-6626

-7766

-8791

-10028

-10549

-9833

-10875

-11315

-10631

-9361

-6691

3819

2075

2219

1483

1931

3659

2635

2261

827

523

331

1755

1627

1723

1851

-181

-1189

-1189

-1173

331

523

75

1867

3739

(g) Blade torsional moment and pitch-horn load

_nom j

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Torsional moment, in-lb, at-

r/R = o.15 r/H : 0.50

21 213

128 295

302 264

310 349

430 384

519 448

386 428

350 289

339 291

339 160

288 123

249 I01

190 112

56 28

-77 -54

-159 -87

-196 -137

-360 -276

-572 -334

-585 -412

-36O -164

-346 -103

1 134

-65 133

Pitch-horn

load, lb

58

88

104

113

129

121

114

97

92

91

85

78

b2

38

16

6

2

-12

-25

-17

1

29

40

58

31



TABLE 7

FLIGHT 4, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 32 KNOTS)

(a) Differential pressures

_p, lb/sq In., at -

_nom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/e = x/c = deg

0.017 0.090 0.168 0.233 0.335 0.62_ 0,9|_ 0.017 0.090 0.188 0.233 0.335 0.625 0.915

0 5.90 3.95 2.97 2.01 1.01 .50 .068 6.51 3.]6 2.51 2.1k 1.3k .52 .022 0

15 5.22 5.71 2.84 1.88 .88 .45 .052 5.99 3.09 2.35 2.03 1.27 .48 -.002 15

30 4.82 3.56 2.76 1.79 .79 .k3 .038 5.k5 2.81 2.15 1.92 1.16 .k] -.027 30

kS 4.82 3.60 2.85 I.T? .75 .kl .040 5.00 2.60 2.04 1.87 1.08 .41 -.0]k k5

60 b.0k 4.16 3.16 2.00 .86 .k3 .0kt k.50 2.kl 1.89 1.75 1.02 .39 -.0k7 60

75 0.62 5.32 3.7k 2.]6 1.04 .43 °026 3.07 1.71 1.k6 1.kk .8k .36 -.045 75

90 9.32 5.87 k.31 2.89 Iok6 .63 .076 3.67 2.20 1.99 1.89 1.19 °51 -.022 90

105 8.k0 5.k0 3.93 2.66 1.38 .63 .08k 8.00 k.31 3.23 2.75 1.66 .63 .018 105

120 7.88 5.11 3.77 2.52 1.29 .59 .080 7.15 3.83 2.93 2.61 1.60 .66 .036 120

135 7.26 k.82 3.56 2.k2 1.24 .58 .079 6.98 3.75 2.87 2.57 1.58 .6k .045 155

150 6.97 k.64 3.39 2.]8 1.24 .59 .095 7.12 3.86 2.90 2.58 1.58 .65 .0k7 150

165 6.78 4.51 ].28 2.33 1.22 .60 .099 7.91 4.05 2.96 2.57 1.58 .62 .036 165

180 6.89 k.51 3.26 2.]2 1.23 .61 .t05 8.04 k.07 2.96 2.56 1.58 .62 .0k2 180

195 7.22 k.6k 3.34 2.38 1.29 .63 .118 7.91 k.0k 2.96 2.57 1.60 .6k °056 195

210 7.82 k.83 ]._k 2.k6 1.36 .6k .118 7.6k k.00 3.00 2.61 1.65 .68 .0Tk 210

225 8.38 5.01 3.5k 2.5k 1.42 .67 .127 7.71 k.07 3.06 2.67 1.73 .Tk .101 225

240 8.97 5.17 3.59 2.59 1.47 .68 .131 8.11 4.20 3.12 2.70 1.76 .77 .118 2k0

255 9.k9 5.36 3.69 2.68 1.56 .71 .141 8.02 k.18 3.11 2.71 1.76 .78 .121 255

270 10.35 5.k5 3.71 2.71 1.59 .70 .Ik9 7.01 3.59 2.76 2.39 1.61 .71 .105 270

285 10.51 5.36 3.60 2.57 1.k7 .61 .110 k.k6 2.k2 1.99 1.82 1.22 .57 .070 285

300 7.57 k.k9 3.15 2.26 1o27 .60 .106 5.50 2.9k 2.27 2.03 1.30 .55 .05k 300

315 6.7] k.21 3.00 2.13 1.15 .56 .095 6.k5 3.34 2.k8 2.1k 1.37 .57 .051 315

330 6.52 k.17 3.08 2.11 1.11 .55 .087 6.67 3.k6 2.53 2.20 I.k0 .56 .0k9 330

]kS 6.35 k.12 3.08 2.10 1.08 .53 .079 6.76 3.49 2.58 2.22 1.41 .55 .036 ]kS

I

,Xp, lb/sq in., at-

_nom' r/R = 085

deg x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.040 0.090 0.130 0.168 0.533

0 6.7k 5.03 3.55 2.61 2.20 1.88

15 6.26 k.6k 3.33 2.42 2.08 1.77

30 5.79 k.2k 3.11 2.22 1.93 1.65

k5 5.25 3.86 2.86 1.94 1.7k 1ok8

60 k.5_ 3.kk 2.55 1.97 1.50 1.25

75 3.21 2.k5 1.8] I.]9 1°17 1.03

90 5.28 2.]8 1.82 !,44 1.19 1.08

105 5.06 3.78 2.8] 2.0k 1.76 tok9

120 6.kk 4.85 3.54 2.65 2.28 1.96

135 7.2T 5.51 3.93 2.90 2.k6 2.03

150 7.18 5.29 3.82 2.81 2.40 2.00

165 6.58 k.89 3.58 2.72 2.32 1.96

180 6.36 k.78 3.50 2.6k 2.27 1.9k

195 6.42 k.T9 3.51 2.68 2.29 1.95

210 7.k9 5.33 3.87 2,95 2.46 2.08

225 8.27 5.68 k.12 ],12 2.60 2.17

240 9.6k 6.18 k.33 3.26 2.68 2.22

255 6.k2 k.27 3.08 2.28 1.89 1.62

270 k.15 3.02 2.27 1.63 I.k2 1.28

285 k.17 3.10 2.27 1.60 1.40 1.26

300 k.92 3.6k 2.59 1.91 1.6k I.k6

315 6.08 k.52 3.17 2.37 2.01 1.75

330 6.55 k.85 ].k2 2.55 2.15 !.85

3k5 6.85 5.10 3.57 2°66 2.25 1.92

x/c = x/c = x/c =
0.335 0.500 0.625

1.22 .57 .55

1.15 .51 .51

1.06 .kS .k6

.96 .38 .41

• 87 .31 .36

• 63 .18 .27

• 66 .21 .30

1.02 .k3 .k6

1.32 .6k .60

1.33 .61 .56

I.]k .63 .59

l.]k .65 .62

1.33 .66 .6]

1.33 .67 .63

1.39 .70 .6k

I.k3 .72 .6k

I.k2 .71 .61

1.10 .56 .55

.90 .kS .k8

• 86 .kO .k]

• 97 .k6 .k7

1.13 .56 .Sk

1.21 .60 .57

1.25 .61 .57

I_nO m ,

x/c = x/c = deg

0 769 0.915

.29 .062 0

.26 .052 15

• 23 .OkO 30

• 20 .025 kS

.17 .006 60

.12 -.018 75

. Ik -.016 90

.25 .037 105

• 33 .087 120

.29 .052 135

°33 .079 150

.]k .083 165

• 36 .091 180

.36 .097 195

.37 .108 210

.36 .099 225

.33 .101 2k0

• 32 .077 255

• 28 .068 270

.2k .Ok] 285

.27 .060 300

• 30 .081 315

.31 .081 330

.31 .077 3k5

I
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TABLE 7 - Continued

,_, T_,P 4 TnLM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 32 KNOTS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

r/R = 035 r/R = 0.55 Cnom'Cnom,

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c= x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.0_0 0.168 0.233 0.335 0,_2_ 0.015 0.017 0.080 0.168 0.233 0,335 0.63_ 0,915

0 5.39 2.89 2.18 1.68 1.1_ .49 .081 3.13 1.58 1.06 .93 .73 .39 ,09k 0

15 5.26 2.79 2.13 1.66 1.09 .k6 o07_ 3.20 1.60 1.07 .9k .7_ .39 .095 15

30 4.96 2.61 2.0] 1.86 1.01 .k3 .067 ].06 1.51 1.02 .90 .73 .38 .095 30

kS 4.57 2.37 1.90 1.47 .91 .]9 .055 2.87 I.k0 .95 °85 .69 .IS .093 kS

60 _.06 2.06 1.72 1.32 .79 .3] .0_8 2.59 1.28 .85 .77 .63 .34 .089 60

75 _.k8 1.76 1.33 1.15 .66 .28 .039 2.]7 1.20 .76 .71 .58 .30 ,089 75

90 3.13 1.67 1.28 1.09 .62 .26 .031 2.27 1.1k .71 .67 .57 .29 .087 90

105 2.92 1.62 1.21 1.05 .62 .26 .036 2.12 1.05 .66 .63 .52 .28 .08k 105

120 2._6 1.k9 1.19 1.06 .66 .31 .052 1.99 .98 .65 .60 .51 .27 .081 120

135 4.19 2.75 2.13 1.62 1.02 ._S .079 1.92 .95 .64 .58 .49 .27 ,081 135

150 k.20 2.27 1.90 1.50 1.01 .h8 .090 1.88 .94 .62 .58 .49 .25 .077 180

165 4.03 2.24 1.91 1.51 1,04 .49 .105 1.72 .85 .58 .Sk .46 .24 .073 165

180 _.03 2.25 1.90 !.51 1.05 .50 .103 1.6k .79 .55 .52 .4k .23 .070 180

195 3.99 2.22 1.86 1.48 1.03 .51 .108 1.61 .79 .52 .52 .k] .2_ .067 195

210 k.03 2.29 1.87 I.k7 1,02 .50 .103 1.66 .82 .55 ,54 .45 .25 .065 210

225 _.25 2.2_ 1.78 1.40 ,97 .45 .071 1.65 .82 .56 .54 .44 .25 .062 225

2kO 3.k5 1.73 1.kO 1.09 .76 .]5 ,052 1.71 .83 .58 .56 .45 .25 .060 240

255 3.06 1.65 !.35 1.03 .69 .31 .Ok] 1.76 .83 .60 .57 ._6 .25 .058 255

270 3.10 1.67 1.38 1.05 ,70 .31 .0_1 1.87 .87 .63 .89 ._7 ,27 .058 270

285 3.33 1.82 1.k6 1.12 ,72 .$5 .Ok8 2.00 .95 .67 .62 .49 .27 ,060 285

]00 3.76 2.08 1.63 1.26 ,81 .37 .055 2.16 1.05 .72 .66 .52 .29 .065 300

315 k.53 2.k5 1.86 1.kk ,95 ._2 .069 2.37 1.17 .80 .72 .57 .31 .070 515

]50 k.81 2.68 2.02 1.56 1.05 .46 .OTk 2.66 1.33 .90 .80 .64 .34 .078 330

3k5 5.21 2.85 2.14 1.66 1.11 .kS .079 2.95 1.48 1.00 .87 .69 .]6 .088 348

Ap, lb/sq in., at -

_nom _

deg

r/R = 0.40 r/R = 0.25 _nom'

x/c = X/C = x/c = X/C = x/c = X/C = x/c = x/c = x/c = X/c = deg

0,042 0.158 0.300 0,600 0,910 0,042 0.158 0.300 0.600 0.910

I.k3 .74 °45 °29 .082 .61 .30 .19 .12 .014 0

1.51 .78 .47 .30 .088 .68 .52 .19 .13 ,018 15

i.55 .77 .47 .30 .088 .75 .35 .21 .12 .015 30

1.52 .75 ._5 .29 .090 .7_ .]5 .20 .12 .021 45

1.39 .69 .42 .27 .087 .70 .]3 .19 .12 .021 60

1.27 .62 .38 .26 *088 .6k .30 .17 .11 ,019 75

1.18 .57 .36 .25 .085 .59 .27 .15 .10 .018 90

1.16 .57 .$5 .25 .082 .55 .25 .15 .09 ,01k 105

1.11 .56 .$_ .24 .080 .57 .26 .15 .10 .021 120

1.05 .55 .32 .2_ .077 .55 .25 .1_ .09 .014 135

• 99 .83 .30 ._3 .071 .52 .2k .13 .09 .019 150

°89 .69 .27 .21 .06_ .51 .23 .13 .09 .019 165

.82 .k6 .26 .21 .064 .kS .22 .13 .09 .018 180

• 76 ._1 .2k .20 .062 .k3 .19 .11 ,08 .015 195

.7_ ._0 .2_ .20 .060 .36 .16 .09 .07 .011 210

.73 .39 .2k .19 .055 .30 .12 .07 .06 .005 225

.73 .39 .23 .19 .05_ .27 .10 .06 .06 .005 2_0

.75 .hi .2k .19 .053 .26 .10 .06 .06 .00_ 255

• 80 .k] .25 .20 .058 .28 .11 .06 .06 .00_ 270

.87 .k6 .27 .20 .060 .32 .I] .07 .07 .001 285

.9k .50 .29 .21 .066 .3T .16 .09 .08 .002 300

1.07 .56 .33 .2_ .073 .kS .21 .12 .09 .007 315

1.16 .62 .38 .26 .076 .55 .26 .16 .11 *011 330

1.29 .69 .42 .28 .080 .54 .26 .16 .11 o011 ]45
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TABLE 7 - Continued

FLIGHT 4, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 32 KNOTS)

(b) Section aerodynamic loading

_qom,

aeg

0
15

30

45
60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300
315
330
345

Section aerodynamic loading, Z, Ib/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

2.93
3.12

3.31
3.29
3.13
2.85

2.61
2.45
2.53
2.41
2.34

2.25
2-18
1.9T

1.64

1.31

1.17

1.18

1.26

1.38

1.66
2.08
2.52
2.56

7.21
7.52
7.55

7.36
6.84
6.31

5.93
5.83
5.66
5.45
5.17
4.72
4.47

4.22
4.09

4.02
4.00

4.08

4.28
4.55
4.91

5.54
6.08

6.68

11.42
11.59

11.16

10.43
9.56

8.80

8.44
7.88
7.51
7.3_
7.15
6.71

6.33

6.32
6.51
6.52
6.64

6.75
7.05
7.43
8.01
8.78
9.76

10.73

18.73

18.09

16.96

15.51

13.64

11.41

10.60

10.30

10.25

16.94

16.09

16.18
16o22
16.05
16.11
15.47
12.15

11.19

11.33
12.04
13.58

15.75
17.27

18.35

21.34
19.94
18.38

16.63

14.54
10.66
11.00

17.00
21.96

23.09
23.05
22.30
22.01
22.16
24.04
25.29
26.50

19.47

14.80
14.29
16.35

19.67
21.04

21.78

21.66
20.05
18.19
17.01
15.75
12.17

16.38

27.04
25.30
24.84
25.06
25.86
26.03

26.13
26.40
27.35
28.22
28.20

25.05
17.95

20.05
21.98
22.41
22.57

21.40
19.56
18.42
18.36
21.07
26.08

31.17
28.93

27.35
25.93
25.34
24.80
24.99
25.93
27.10

28.30
29.31
30.64
31.50
30.23
25.35

23.39
23.04
22.62

(c) Harmonic analysis of blade root motions

0

1

2
3
4
5

6
7
8
9

lO

Pitch motion

An,s, deg

11,967

1.984

.000

-.023

-.005

.027

.000

.000

-.009

.01_

.014

Bn, s, deg

-1.798
.009

.005
-.023

.036

.000

.000

.014

-.009

-.009

10

8s=A0 + Z (An,sC°Snt_nom

n=l

+ Bn, s sin n t_nom)

Flap motion

Rn, s, deg bn,s, deg

0 3.402
1 .579
2 -.020
3 .124
4 .040

5 -.004
6 -.018
7 .010
8 -.008
9 -.010

I0 .008

-.502
.105

-.111
.022

-.012
-.020
-.006

-.002
-.006

.000

10

_s = a0 + _- (an, s cos nt_no m

n= I

+ bn, S sin n t_nom)

Lag motion

0
1

2
3
4
5

6
7

8

9

10

En, deg Fn, deg

6.727
-.155 -.016

.002 .035
.030 .013
.014 .009

.005 .003

-.005 .000
.003 .002
• 008 -.002

-.002 -.006

• 002 .005

10

=E0+ _ (En c°s n_nom

n=l

+ F n sin n _nom)

3#
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TABLE 7 - Concluded

FLIGHT 4, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 32 KNOTS)

(e) Flapwise bending moment

_nom'

Flapwise bending moment, in-lb, at -

deg r/R = 0.150

0 102

15 284

30 752

45 1265

60 1094

75 1048

90 923

105 433

120 1037

135 2040

150 Z348

165 1630

180 1493

195 1459

210 1356

225 1276

240 1470

255 934

270 1128

285 1162

300 786

315 1196

330 273

345 524

r/R = 0.275

-437

-281

355

751

85O

569

190

-272

116

1675

1898

1403

1262

1097

103l

1139

1048

1048

1757

1988

1832

1238

718

-107

r/R = 0.375 r/R = 0.450 r/R = 0.575

-994

-850

-54

470

687

38O

-452

-461

452

1817

2305

2115

1582

1437

1238

1238

1049

1455

2088

2576

2486

1284

678

-859

-1969

-1807

-891

-166

120

-166

-1063

-672

740

1465

Z247

2524

1627

1379

1217

969

912

1675

2057

2620

2371

1074

-204

-1836

-3731

-3168

-2516

-I144

-739

-976

-660

264

1162

1417

2Z44

2816

2218

1373

1048

590

1136

2077

2579

2737"

1822

528

-2103

-3247

r/R = 0.650 r/R = 0.800

-5701

-4975

-4268

-2646

-1621

-1293

-49

1085

II05

1304

1622

1981

1861

737

239

209

1433

2468

3393

2886

1413

-547

-3701

-5014

r/R = 0.025

_/nom t

deg

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R : 0.375 r/R = 0.575 r/R = 0.825

0 -4287

15 -3864

30 -5085

45 -3050

60 -2708

75 -1357

90 711

105 2045

120 1752

135 808

150 1150

165 808

180 1020

195 -397

210 -2464

225 -3229

240 -4776

255 -5818

270 -8699

285 -10799

300 -I0002

315 -8699

330 -6r29

345 -6127

-6577

-7245

-8938

-6528

-5454

-3940

-3842

-5682

-7114

-7977

-6121

-5177

-4021

-5389

-7538

-9361

-10533

-10826

-10028

-10859

-9638

-8889

-6675

-5698

3427

1299

2323

1939

4227

5155

3731

1747

147

611

1395

3907

4051

3459

1811

-I053

-1869

-150l

-221

1491

1203

2595

3491

4595

(g) Blade torsional moment and pitch-horn load

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Torsional moment, in-lb, at-

r/R = 0.15

254

303

321

310

408

453

576

461

283

263

339

182

-69

-128

-98

-76

-209

-372

-505

-373

-308

-198

-154

59

r/R = 0.50

400

431

284

374

395

520

581

426

189

74

180

40

-23

-llO

-77

-19

-146

-262

-336

-212

-LO4

-25

116

22O

Pitch-horn

load, Ib

108

112

113

118

125

130

132

104

77

74

63

4O

13

5

12

I0

-I

-II

-4

9

23

37

61

97

36



TABLE 8

FLIGHT 5, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 42 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at -

_/nOiTl _ r/R = 0.95 r/R = 0.90 q/nora'

deg x/c = x/c = Xlc = x/c = x/c = xtc = x/c = x/c = XlC = x/c = x/c = x/c = x/c = x/c = deg
0.017 _).090 0,168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

0 6.22 k.26 3.01 2.05 1.11 .52 .059 7.]] ].60 2.62 2.13 1.]] .5k .029 0

15 k.68 ].k5 2.80 1.70 .8k .hl .C_I 5.99 2.96 2.17 1.79 1.08 ._2 -.015 15

]0 ].68 2.92 2.55 1.5k .70 .]8 .051 h.82 2.k6 1.78 1.5k .95 .56 -.Okk ]0

_5 5.17 2.73 2.k6 1.kk .58 .]k .CIC k.]8 2.2h 1.62 I.k5 .8k .32 -.07] h5

60 2.]8 2.57 2.18 1.0] .]8 .28 -.COk 3.87 1.91 1.hi 1.28 .71 .25 -.106 60

75 .78 1.62 1.79 .73 .22 .25 -.CO_ 3.12 1.51 1.16 1.09 .52 .20 -.125 75

90 5.77 k.6h ].67 2.2k 1.05 .k9 .Ok2 ].27 1.86 1.65 1.59 .96 .k] -.060 90

105 5.84 4.55 3.53 2.20 1.02 .kS .Ck2 5.55 3.03 2.30 2.06 1.22 .50 -.0]] 105

120 h.50 3.83 2.86 1.96 .86 .45 .Ok6 6.01 3.12 2.32 2.03 1.16 .kS -.0h8 120

135 3.68 3.1h 2.k2 1.6k .73 .kO .051 5.kk 2.85 2.05 1.82 1.05 .k3 -.Ok6 135

150 5.k6 2.92 2.26 1.53 .70 .kO .059 5.1] 2.67 1.92 1.72 1.01 .k3 -.029 150

165 3.60 2.9k 2.27 1.52 .72 .40 .061 5.15 7.6k 1.92 1.71 1.00 .kk -.011 165

180 3.76 2.96 2.26 1.53 .77 .k3 .075 5.28 2.69 1.93 1.68 1.03 ._5 .006 180

195 h.13 3.1k 2.31 1.60 .85 .kS .083 5.50 2.65 1.99 1.66 1.09 .k7 .025 195

210 k.61 3.30 2.42 t.66 .gk .k8 .097 5.90 2.91 2.10 1.72 1.16 .52 .Ok6 210

225 5.10 5.h7 2.53 1.75 1.02 .51 .I05 6.hh 3.25 2.28 1.85 1.25 .55 .06k 225

2kO 5.55 3.67 2.6k 1.85 1.10 .5k .122 ?.12 3.55 2.k7 2.00 1.35 .60 .08k 2kO

255 6.56 k.13 2.91 2.07 1.26 .59 .I_2 8.70 k. Ol 2.73 2.17 I.k5 .60 .093 255

270 8.17 k.66 3.16 2.26 1,36 .58 .138 6.06 2.98 2.12 1.83 1.26 .61 .097 270

205 k.Sk 3.3k 2.26 1.66 1.00 .55 .lhh _.69 2.26 1.61 1.3k .95 .h3 .Ok2 285

300 2.52 1.96 1.5k .99 .50 .30 .059 k.18 1.98 1.35 1.13 .7h .5k .020 30C

515 k.92 3.55 2.k2 1.6k .92 .k6 .091 S.k2 2.61 1.89 1.57 1.05 .k7 .053 315

330 6.kO k.16 2.92 2.02 1.18 .55 .105 6.83 3.kO 2.kO 2.01 1.31 .59 .073 330

3k5 6.98 k.k7 3.15 2.19 1.26 .59 .I00 7.7k 3.85 2.7k 2.2k I.k7 .63 .071 3_5

Ap, lb/sq in., at

r/R = 0.85 Snore'Snore,

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.040 0.090 0.130 0.168 0.233 0.335 0.500 0.625 0.769 0.915

0 7.60 5.06 3.61 2.72 2.22 1.97 1.29 .66 .55 .27 .090 0

15 6.11 4.k8 3.02 2.25 1.90 1.68 1.09 ._9 .k6 .20 .053 15

30 5.23 3.81 2.68 1.93 1.63 1.50 .96 .37 .39 .16 .038 30

k5 k.83 3.5k 2.56 2.01 1.50 1.39 .88 .30 .35 .Ik .018 kS

60 k.28 5.16 2.26 1.76 1.52 1.20 .75 .20 .28 .09 -.006 60

75 3.80 2.75 2.01 1.53 1.15 1.05 .65 .13 .22 .07 -.021 75

90 k.37 3.29 2.]8 1.85 1.k5 1.28 .82 .2k .29 .11 -.011 90

105 6.04 k.55 3.25 2.29 1.95 I.?0 I.II .h2 .k3 .19 .032 I05

120 5.65 k.lq 3.02 2.15 1.80 1.61 1.09 .k3 .k5 .21 .Ok2 120

155 5.63 k.lO 3.02 2.10 1.76 1.58 1.06 .k2 .kk .21 .OkO 135

150 5.98 k.29 3.10 2.25 1.85 1.61 1.07 .kk .kS .21 .03k 150

165 5.92 k.26 3.08 2.26 1.88 1.63 1.10 .k7 .kS .23 .061 165

180 6.0_ k.31 3.08 2.29 1.88 1.55 1.12 .50 .51 .25 .071 180

195 6.13 k.35 3.05 2.31 1.88 1.67 1.13 .52 .52 .27 .075 195

210 6.52 k.55 3.20 2.k6 1.97 It7k 1.19 .57 .55 .29 .09k 210

225 7.40 k.gg 3.50 2.68 2.16 1.90 1.27 .62 .58 .31 .102 225

240 8.57 5.36 3.71 2.8k 2.27 1.99 1.28 .6k .57 .30 .100 2kO

255 5.k9 3.83 2.76 2.11 1.7k 1.6] 1.13 .61 .58 .32 .092 255

270 5.66 3.85 2.77 2.15 1.7] 1.60 1.07 .58 .Sk .29 .I02 270

285 k.32 3.05 2.05 1.53 1.23 1.20 .78 .37 .39 .20 .053 285

300 k.54 3.1k 2.12 1.57 1.27 1.22 .78 .38 .37 .19 .053 300

315 5.63 5.90 2.69 2.05 1.6k 1.5] .98 .52 .k7 .25 .092 315

330 7.16 k.80 3.k2 2.61 2.11 1.92 1.26 .69 .57 .30 .I16 330

3k5 8.31 5.38 3.83 2.93 2.38 2.12 1.kO .77 .62 .32 .122 3k5
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TABLE 8 - Continued

FLIGHT 5, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 42 KNOTS)

(a) Differential pressures - Concluded

Ap, Ib/sq in,, at -

_nom' r/R = 0.75 r/R = 0.55 @nora'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/e = x/c = x/c = deg

0.0_7 0.090 Q._68 0.233 0.335 0,625 0.915 0_017 0,090 0.168 0,233 0.335 0.625 0.915

0 5.99 3.07 2.37 1.75 1.27 .51 .099 3.53 1.68 1.2k .99 .78 .]9 .09P 0

15 S.69 2.7k 2.18 1.61 1.1k .kS .CTE 3.30 1.59 1.17 ,93 .Tk .]8 .09] 15

30 5.15 2.k8 2.05 1.52 1.0k .kl .052 3.25 1.57 1.15 .91 .72 .38 .098 30

kS a.70 2.38 2.00 I.a9 .99 .37 .06a 3.26 1.53 1.Ik .90 .72 .37 .102 aS

60 a.32 2.20 1.91 1.k2 .91 .33 .052 3.02 1.h8 1.05 .8h .68 .35 .099 60

75 _.86 1.92 1.59 1.32 .80 .29 .061 2.72 1.3h .92 .Ta .61 .32 .096 75

90 5.k9 1.7k 1.59 1.23 .73 .26 .057 2.52 1.25 .86 .TO .59 .31 .101 90

105 3.96 2.37 2.05 1.53 1.00 .38 .085 ].19 1.$7 1.1k .90 .72 .35 .1Ok 105

120 h.23 2.a3 2.09 1.58 1.06 .aO .090 2.a3 1.23 .91 .F3 .62 .33 .106 120

135 a.38 2.26 1.96 1.37 .98 .39 .1Ok 3.15 1.50 1.11 .89 .71 .35 .099 135

150 h.lq 2.25 1.97 1.k8 1.02 .hi .10h 3.02 1.k8 1.09 .87 .70 .36 .lOa 150

165 k.72 2.a6 2.10 1.55 1.13 .kh .119 2.88 1.al 1.08 .87 .70 .35 .lOa 165

180 k.92 2.50 2.10 1.56 1.13 .kk .111 2.72 1.3k 1.03 .8h .69 .35 .099 180

195 h.96 2.50 2.07 1.53 1.13 .kS .121 2.59 1.28 1.00 .81 .66 .32 .088 195

210 _.89 2.k6 2.02 1.50 1.11 ._6 .119 2.kl 1.1T .93 .T6 .62 .31 .080 210

225 a.k9 2.20 1.86 1.aO 1.05 .hT .126 2.20 1.05 .83 .68 .56 .29 .070 225

2ao h.32 2.18 1.80 1.3] 1.01 .kS .111 2.0] .96 .76 .62 .k9 .25 .055 2ao

255 a.59 2.k3 1.92 1.a1 1.07 .ah .111 2.03 .9a .76 .61 .kS .2h .0_9 255

270 a.35 1.TI 1.50 1.08 .80 .32 .061 1.76 .76 .b_ .53 .k2 .21 .03T 270

285 5.90 1.8h 1.51 1.09 .81 .33 .088 1.79 .80 .66 .52 ._1 .21 .032 285

300 3.68 1.8_ I.a9 1.10 .80 .32 .OTl 1.91 .86 .69 .55 .a3 .20 .036 300

315 3.95 2.12 1.70 1.28 .9h .hO .080 2.13 .98 .78 .62 .aT .2h .0_9 315

330 h.66 2.73 2.11 1.58 1.18 .51 .099 2.76 1.31 .99 .79 .60 .32 .07_ 330

3k5 S.a5 3.15 2.aO 1.79 1.32 .55 .113 3.62 1.69 1.2k .99 .77 .aO .098 3aS

Ap, lb/sq in., at -

_nom' r/R = 0.40 r/R = 0.25 _nom'

deg x/c : x/c = x/c = x/c = x/e = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

O 1.67 .80 .53 .29 .096 .60 .]k .22 .12 .015 0

15 1.60 .77 .52 ._0 .100 .68 .39 .25 .12 .022 15

30 1.66 .78 .53 .30 .I09 .87 .kS .29 .13 .022 30

a5 1.7k .78 .5a .29 .109 .75 .aO .2a .12 .011 k5

60 1°65 .75 .52 .28 .107 .T8 .kl .2h .12 °020 60

75 1.53 .69 .kS .27 .107 .76 ._0 .23 .11 .020 75

90 I.a6 .68 .k7 .27 .109 .71 .37 .22 .10 .018 90

135 t.aa .66 .a6 .27 .109 .62 .39 .26 .13 .027 105

120 1.62 .85 .56 .31 .121 .89 .¼6 .2T .12 .022 120

135 1.63 .76 .52 .70 .11a .76 .al .25 .13 .031 135

150 1.56 .76 .53 .31 .11a .95 .SO .30 .la .03a 150

165 1.62 .81 .5a .29 .105 .80 .ha .27 .12 .029 165

180 1.52 .76 .k8 .27 .093 .68 .38 .2h .11 .026 180

195 1.28 .66 .aa .25 .088 .56 .32 .20 .10 .020 195

210 1.15 .60 .kO .2h .081 .k3 .2k .15 .08 .011 210

225 1.16 .56 .36 .21 .OFa .32 .17 .11 .06 .000 225

2_0 1.16 .55 .3k .19 .069 .2a .13 .08 .Ok -.005 2kO

255 .59 .3h .2a .17 .057 .19 .10 .06 .Ok -.007 255

270 .63 .35 .23 .16 .057 .19 .11 .07 .Oa -.006 270

285 .73 .aO .27 .17 .065 ._3 .26 .13 .06 .000 285

300 .65 .Sh .23 .15 .OSh .11 .Ok .02 .05 .000 300

315 .80 .W3 .29 .19 .OT5 .18 .10 .06 .Ok -.003 315

330 1.26 .63 .a3 .26 .100 .29 .16 .10 .O 7 .00 k 330

3a5 1.67 .81 .5a .29 .105 .k2 .2k .16 .09 .011 3a5
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TABLE 8 - Continued

FLIGHT 5, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 42 KNOTS)

(b) Section aerodynamic loading

_qOm'

aeg

0
15

30
_5
60
75

90
105
120
135
150
165

180
195
210
225
2_0
255

270
285
300
315
350
3l_5

Section aerodynamic loading, l, Ib/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

3.06
3.46
_.11

3.49
3.57
3.k3

3.2_,
3.4%

k.01

3.68
_, • _,0
3.82
3.34
2.85

2.18
1.52

1.11
.90
.97

1.92
.6_
.89

1.50
2.23

7.99
7.86
8.06

8.18
7.82
7.36
7.20
7.13
8.35

7.95
7.97

8.0_

7.38
6.57
5.99
5.65

5.42

3.59
3.60

4.07
3.5_

4.43
6.52

8.08

12.31

11.68
11.55

11.41
18.7_

9,69
9.21

11.32

9.46
11.10
10.94
10.72
10.3b,

9.82

9.19
8.35

7.4_
7.27
6.25

6.26

6.56

7.45
9.67

12.39

20.32
18.38
16.86

15.99
14.72
12.95
12.00
15.70
16.38

15.65
15.83
17. 314
17.52
17.56

17.36
16.28
15.69
16.58

12.92
12.99
12.67
lk.56

18.11
20.57

22.117
18.64

16.17
1 I,,. 92
12.811
11.10
13.60

18.82
18.02
17.76
18.37
18.68
19.02
19.20

20.31
22.14

23.k5
18.50
18.21
13.36

13.59

17.18
21.80
24.1_9

22.75
18.42

15.29
13.73
11.65

9.08

13.60
19.45
19.36
17.56
16.79
16.87
17.24
17.77

19.16
20.87
22.82
25.47

20.52

15.20
12.76

17.34
22.10
24.76

22.55
19.25
15.69
1_,. 18
11.kl

7.79

23.32
22.75
19.12
16.16
15.35
15.57
16.03

17.05
18.36
19.66
20.95
23.71

26.32
19.07
I0.77

18.1,8
22.99
2k.69

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

O
I
2
3

k
5
6
7
8
9

10

11.005
1.966

.009
.01_

.050
.01h

-.018
-.023

.005
-.018
-.009

-2.801
.023

.068
-.050
-.050
-.027

.014

.O00
-.014
.000

10

8 s=A 0 + _- IAn, sCOSntPno m

n= 1

+ Bn, s sin n t_nom)

Flap motlon

an, s, deg bn,s, deg

0 3.307
1 .316
2 .01_
3 .150

4 .077
5 .006
6 ,038
7 .014
8 .026

9 .006
10 .018

-.672
.087

-.065
.055

-.049

.02_

.008

.000
-.00_
.002

I0

/3s = aO + Z Can, s cos nt_no m

n= I

+ bn, s sin n t_nom)

Lag motion

En, deg Fn, deg

10

=E0+ _ IEn cos n4Jno m

n= 1

+ F n sin n qJnom)

39
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TABLE8 Concluded
FLIGHT5,TRIMLEVELFLIGHTOUTOFGROUNDEFFECT(V= 42 KNOTS)

(e) Flapwise bending moment

0

15

3O

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

27O

285

30O

315

330

345

_nom,

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

-1727

-405

256

-291

-553

655

-838

496

-2696

336

1237

781

-143

-416

496

-17

815

-405

-97

-143

655

-724

541

-633

-1865

-924

-8

8

33

74

-545

-1889

-2005

-594

957

512

-619

-503

-2730

-1853

-588

-307

-63

-850

-777

-3535

-2097

-1483

470

2O8

-642

-I031

-3145

-2563

-1494

-502

-321

-1466

-2029

-3765

-2506

-1599

-636

-264

-607

-1618

-4387

-4528

-3437

-1211

-1035

-1976

-4370

-3235

-3279

-2214

-2680

-1325

-1158

-2143

-6507

-6487

-5204

-2716

-2269

-2995

-5880

-3433

-4269

-3861

-4696

--2995

-2458

-2756

-264 -1166

413 0

660 -226

470 624

644 850

1411 2332

1832 2088

1386 2251

850 -344

-858 --2061

-1676

-645

-893

328

1396

2722

2179

2102

-156!

-3145

-2460

-2733

-1360

-40

L957

2362

2485

-23

-2839

-4722

-3831

-5025

-3084

-557

2070

2249

2189

-2388

-4418

-6348

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-6017

-5903

-5431

-6375

-3542

-1573

-2452

1472

1521

-1866

-173

1211

-1247

-303

-742

-4226

-4650

-6424

-8313

-10755

-12252

-11048

-7580

-4650

-6431

-9019

-9003

-8287

-4624

-2491

-3516

-3663

-7147

-8026

-599l

-2377

-1742

-1986

-4689

-9101

-9052

-10517

-10077

-11396

-10680

-8856

-5796

-4835

4717

1533

397

4333

5517

6845

7949

2637

1213

2829

3613

6045

10205

7853

4237

2861

-243

637

797

1085

2829

5421

5709

5565

(g)

t_nom '

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

24O

255

270

285

3O0

315

33O

345

Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

617 416

307 45

388 160

707 155

526 206

366 45

482 146

484 314

561 150

255 -231

360 -300

181 -202

-87 -451

-343 -486

-79 -470

136 -333

"-8 -392

-79 -415

-182 -520

-68 -398

-688 -827

-634 -722

-120 -279

531 247

Pitch -horn

load, Ib

135

94

109

149

130

107

94

I02

67

47

45

38

-I

-21

4

21

13

4

32

31

-I

-2

61

139

41



TABLE 9

FLIGHT 6, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V : 48 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at -

r/R = 0.95 r/R = 0.90 _nom'%ore,
deg x/c - x/c = x/c = x/c = x/c = x/c : x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0,017 0.090 0.168 0.2_3 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

0 6.55 k.23 3.18 2.16 1.12 .Sk .05k 7.5% 3.8k 2.90 2.39 1.k9 .55 .027 0

15 k.90 3,59 2,77 1.85 .85 .kk .030 6.28 3.27 2.51 2.09 1.28 .k5 -.016 15

30 %.20 3.29 2.6% I.Tk .72 .kl .028 5.25 2.82 2.15 1.86 1.12 .kl -.038 30

%5 5.87 3.20 2.59 1.65 .63 .38 .012 k. Sk 2.58 2.07 1.79 1.0k .36 -.065 kS

60 2.39 2.%6 2.16 1.28 .37 .30 -.012 %.19 2.21 1.78 1.65 .88 .28 -.IOT 60

75 3.18 2.69 2.33 1.27 .28 .28 .030 2.61 1.33 1.2k 1.15 .Sk .18 -.129 75

90 8.2k 5.68 k,20 2.72 1.27 .56 .058 3.06 1.79 1.68 1.6k .96 .kl -.067 90

105 7.90 5.80 k.08 2.66 1.28 .57 .0k2 6.k0 3.60 2.87 2.59 1.56 .63 -.01k 105

120 6.2k k. Sk 3.56 2.29 1.10 .52 .050 6.98 3.96 3.02 2.69 1.56 .55 -.031 120

135 k.51 3.57 2.91 1.8k .83 .k5 .Ok] 6.76 3.62 2.71 2.32 1.33 .k9 -.031 155

150 k.lO 3.16 2.55 1.67 .75 .kS .060 5.8k 3.16 2.38 2.10 1.2k .%8 -.01k 150

165 k.41 3,16 2.52 1.72 .81 .48 .075 5.79 3,16 2,]8 2,12 1.26 ,51 .011 165

180 %.78 3.29 2,57 1.79 .88 .50 .08k 6.11 3.30 2.47 2.16 1.31 .52 .020 180

195 5.13 3.50 2.66 1.85 .95 .51 .087 6.%0 3.56 2.52 2.18 1.3k .5_ .036 195

210 5.38 5.66 2,71 1.90 1.01 .5k .101 6.58 3.k5 2.57 2.21 1.39 .57 .056 210

225 5.87 3.85 2.8k 2.01 1.10 .56 .109 7.12 3.73 2.73 2.32 I.k9 .61 .073 225

2k0 6.78 k.24 3.05 2.20 1.25 .62 .1_1 8.25 k.22 3.0k 2.51 1.6k .66 .096 2k0

255 8.1k k.82 3.38 2.k8 I.kk .68 .Ik7 10.%1 k.5k 3.20 2.57 1.67 .62 .092 255

270 10.12 5.22 3.53 2.58 1.52 .65 .133 5.11 2.79 2.1k 1.9% 1.30 .62 .121 270

285 7.II 3.60 2.39 1.76 1.04 .51 .1%1 k.21 2.12 1.63 I.k2 .9k .40 .036 285

300 4.29 2.82 2.11 I.k5 .69 .36 .052 k.39 2.25 1.69 I.k8 .96 .kO .031 300

315 6.06 5.87 2.80 1.93 1.01 .50 .087 5.83 ].06 2.2% 1.9k 1.27 .53 .058 315

330 7.05 k.]9 3.21 2.21 1.22 .59 .093 7.25 3.76 2.76 2.3k 1.53 .61 .070 330

3k5 7.3k k.59 3.37 2.33 1.28 .60 .087 8.00 k. O8 3.03 2.53 1.60 .65 .060 3k5

_Jnom '

deg x/c : x/c =

0.017 0.040

0 7.80 5.59

15 6.58 k.95

3{_ 5.89 k.35

kS 5.%6 %.03

60 %.6k 3.k6

75 3.76 2.78

90 k.0_ ].06

105 6.17 _.6k

120 5.99 %.57

135 6.20 %.6k

150 6.61 k.86

165 7.09 5.22

180 7.36 5.38

195 7.k% 5.k2

210 7.72 5.k3

225 8.63 5.82

2%0 7.36 5.02

25% 5.30 ].98

270 5.39 3.86

285 %.5% 3.3%

300 k.99 ].69

315 6.36 _.57

330 7.78 5.36

3k5 8.k6 5.78

Z_p, lb/sq in., at

r/a = o.Bs

x/c : x/c = x/c : x/e
0.090 0.130 0.168 0.233

_noI%l P

x/c : x/e : x/c : x/c : x/c = dee

0.335 0,500 0,625 0.769 0.915

%.05 3.00 2.55 2.12 1 • 39 .69 .61 .31 .081 0

3.5k 2.56 2.26 1.88 1.21 .55 .53 .26 .050 15

3.21 2.2% 2.02 1.70 1.09 .%5 .%5 .22 .029 30

3.0k 2.23 1.86 1.57 1.01 .37 .kl .19 .017 k5

2.62 2.07 1.66 1.27 .8% .26 .32 ,13 -.018 60

2.19 1.66 I. 37 1.07 .69 • 16 .25 .10 - .037 75

2._4 1.85 1.56 I • 18 .82 .23 -. 12 • I% -.025 90

3.kb 2.%8 2.07 1.6k 1.09 .kl .%6 .23 .025 105

3.51 2.%9 2.19 1.83 1.28 .56 .53 .29 .040 120

5.51 2.k1 2.1k 1.79 1.22 .5k .51 .27 .040 135

3.61 2.57 2.21 1.83 1.21 .53 .53 .27 .Ok8 150

3.82 2.78 2.35 1.91 1.28 .58 ,56 .30 .OSk 165

3.89 2.89 2.%1 1.96 1.33 .62 .60 .31 .072 180

3.88 2.89 2.kk 1.98 1.5k .6k .61 .33 .072 195

].95 2.95 2.kk 1.99 1.3k .65 .60 .3k .087 210

_.16 3.10 2.56 2.09 1.36 .67 .60 .3k .089 225

3.71 2.75 2.]0 1.98 1.37 .75 .68 .39 .110 2k0

2.92 2.22 1.90 1.68 1.18 .63 .61 .37 .108 255

2.86 2.12 1.79 1.54 1.06 .53 .52 .29 .O6k 270

2.k_I 1.76 I.%8 1.33 .86 .%1 .kk .23 .0kS 285

2.58 1.90 1.61 I.%3 .90 .4% .kk .25 .062 300

3.25 2.%2 2.Ok 1.79 1.15 .60 .55 .31 .093 315

3.95 2.97 2.53 2.12 1.39 .77 .65 .36 .I13 330

%.25 3.19 2.70 2.26 1.k8 .79 .67 .36 .108 ]kS

42



TABLE 9 - Continued

FLIGHT 6, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 4U KINOTS')

(a) Differential pressures - Concluded

t,p, lb/sq in., at-

Snom' r/R = 0.75 r/R = 0.55 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0._8 0.239 0.335 0.625 0.915 0.017 0.090 0.166 0.233 0,335 0.6_5 0.915

0 6.27 3.31 2.kk 1.89 1.29 .5k .055 3.57 1.78 1.19 1.Ok .83 .k3 .099 0

15 5.85 2.99 2.27 1.75 1.17 .50 .OkS 3.50 1.75 1.17 1.02 .80 .k3 .103 15

30 5.k3 2.86 2.20 1.70 1.11 .k7 .Ok5 3.57 1.79 1.20 1.Ok .82 .kk .109 30

kS 5.09 2.72 2.1k 1.66 1.05 .kk .Ok3 3.k3 1.69 1.1k .99 .80 .kk .110 kS

60 k.59 2.kO 1.95 1.51 .91 .37 .039 3.08 1.52 1.02 .90 .73 .37 .105 60

75 _.01 2.07 1.62 1.35 .77 .32 .039 2.73 1.kO .88 .80 .66 .35 .105 75

90 3.98 2.17 1.70 I.kO .80 .33 .0k3 2.78 1.k2 .89 .80 .66 .35 .111 90

• 052 3.01 1.52 1.00 .88 .71 .38 .11k 105105 k.kl 2.52 2.03 1.55 .93 .38

120 k.03 2.30 1.86 1.58 1.03 .k6 .08k 2.91 1.kS .96 .86 .70 .36 .109 120

135 k.96 2.76 2.23 1.68 1.07 .k3 .058 2.86 1.51 1.03 .88 .72 .37 .107 135

150 k.kl 2.k6 1.98 1.5k 1.02 .kS .088 3.22 1.58 1.08 .96 .76 .]8 .101 150

165 k.k2 2.50 2.07 1.62 1.06 .kS .096 2.80 1.kl .98 .88 .72 .37 .103 165

180 k.78 2.61 2.09 1.63 1.08 ._8 .088 2.61 1.32 .92 .83 .67 .35 .095 180

195 k.56 2.k3 1.97 1.55 1.05 .k7 .086 2.k3 1.21 .Sk .77 .62 .32 .087 195

210 k.26 2.23 1.82 I.k2 .98 .kS .081 2.37 1.18 .81 .75 .59 .30 .082 210

225 k.37 2.37 1.83 1.k2 .99 .k6 .08k 2.31 1.16 .80 .73 .57 .31 .071 225

2kO k.79 2.66 1.99 1.5k 1.06 .k8 .081 2.25 1.13 .78 .72 .57 .29 .063 240

255 k.83 2.k7 1.88 1.k6 1.03 .kS .071 2.16 1.06 .Tk .68 .Sk .29 .05k 255

270 k.29 2.15 1.6k 1.21 .87 .38 .050 2.09 1.01 .71 .66 .52 .27 .050 270

285 3.96 2.07 1.57 1.21 .81 .35 .Ok8 2.05 .98 .68 .6k .50 .27 .Ok7 285

300 3.96 2.15 1.61 1.25 .82 .36 .055 2.13 1.03 .71 .65 .51 .26 .050 300

315 _.50 2.61 1.92 1.k9 1.01 .kS .065 2.51 1.2k .8k .75 .57 .31 .06k 315

330 5.28 3.16 2.30 !.79 1.2k .55 .069 3.17 1.57 1.07 .93 .72 .39 .086 330

3k5 6.02 3.41 2.k9 1.93 1.3k .58 .067 3.66 1.82 1.22 1.06 .83 .k3 .102 3k5

t_nom t

deg

0

15

30

kS

60

75

90

105

120

135

150

165

180

195

210

225

2kO

255

270

285

300

315

330

3k5

x/c = xlc :
0.042 0.158

1.58 .81

1.56 .79

1.77 .85

1.78 .86

1.70 .82

1.5k .Tk

I.k3 .71

1.53 .73

1.61 .78

1.75 .88

1.65 .80

1.35 .68

1.15 .61

1.03 .56

• 9k .52

• 8k .k6

• 81 .kS

.77 .kS

• 75 .kS

.77 .kk

.8k .k7

.gk .52

1.21 .66

1.50 .79

Ap, lb/sq in., at -

r/R : 0.40

x/c = x/c =
0.300 0.600

• 50 .32

• k9 .32

.53 .33

.53 .32

.50 .30

.k6 ._0

.k_ .30

.k7 .31

.k9 ._2

• 55 .3k

.k9 .32

.kl .28

.37 .27

• 35 .26

.32 .2k

.27 .21

• 26 .20

.26 .20

•25 .19

• 25 .19

.26 .20

.31 .22

.kl .28

.k9 .32

x/c =

0.910

.089

.093

.102

.lOk

.101

.10_

.103

.106

.106

x/c =

0.042

.66

.80

.8k

.8k

.82

.79

.75

.78

.88

.lOS .97

.10k .89

.088 .72

.083 .61

.083 .58

.079 .5k

.066 .kl

.058 .26

.052 .21

.050 .2k

.051 .26

.055 .27

.071 .28

.088 .38

.oqk ._8

r/R = 0.25

x/c= x/c=
0.158 0.300

.33 .21

.39 .2k

._I .25

.kO .23

.39 .23

.37 .22

.35 .21

.37 .22

.k2 .25

• k6 .27

.k2 .2k

• 35 .20

• 30 .19

.29 .18

.2k .Ik

.18 .I0

.12 .08

• 08 .05

.09 .OS

• 10 .05

.11 .06

.12 .07

.17 .10

.23 .Ik

xlc=
0.600

.13

.Ik

.13

.13

.12

.12

.13

.lk

.Ik

.lk

.12

.13

.11

.09

.07

.06

.05

.06

.05

.06

.07

.09

.10

t_nom,

x/c = deg

0.910

.027 0

• 025 15

.019 30

• 023 kS

.029 60

.02k 75

• 029 90

.035 105

.03k 120

.03k 135

.035 150

•032 165

.038 180

.02k 195

.017 210

• 006 225

.006 2kO

.000 255

.001 270

-.001 285

-.001 300

•005 315

.012 330

.017 3k5

45



TABLE 9 - Continued

FLIGHT 6, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 48 KNOTS)

(b) Section aerodynamic loading

_om,
aeg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

r/R = 0.25

3.26
3.75

3.84
3.72

3.66
3.49
3.38

3.57
4.02
4.29
3.94
3.30

3.06
2.79
2.34
1.75

1.29

.93

1.05

1.09

1.17

1.35

1.82

2.36

Section aerodynamic loading, l, Ib/in., at -

r/R = 0.40

7.90 12.81

7.83 12.61
8.52 12.90
8.53 12.45

8.07 11.17

7.56 10.15

7.23 10.24

7.62 II.07

7.92 10.68
8.70 10.93

8.02 11.63
6.79 10.68

6.08 9.99
5.66 9.25

5.25 8.89
4.58 8.70
6.36 8.63
4.28 8.04

4.16 7.71
4.18 7.51
4.46 7.67
5.09 8.99
5.39 11.40
5.28 13.02

r/H : 0.55 r/R = 0.75

21.17

19.40

18.44

17.50

15.50

13.31

13.75

15.81

15.93

17.69
16.52

17.05

17.57

16.74
15.60

15.99
17.35
16.59
14.33

13.46
13.80

16.54
19.89
21.66

r/R = 0.85

24.35
21.07
18.76

17.39
14.55

11.89
11.18
19.35
20.70
20.45
21.07
22.38

23.24
23.43
23.73
24.99
23.61
19.21

17.91
14.95

15.95
20.23
24.51
26.17

r/R = 0.90

24.40

20.59
17.76
16.35
13.72

8.55
13.36
23.90
24.56
22.14

19.99

20.27
21.10
21.78
22.46
24.18
27.04

29.17
19.92
14.61

15.11

20.14

25.53
28.73

r/R = 0.95

23.20
18.82
17.04
15.98
11.70
12.57
28.78
28.14
23.83
18.74

17.06
17.69

18.64

19.65
20.53
21.85

24.37
27.85
30.13
21.29
15.28
21.22

24.61
25.61

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1
2

3
4

5
6

7
8
9

10

11.259

1.966

.032

.027

.082
-.023

.023

.005

.032

.009

.005

-2.579
.018

.091
-.082

-.041
-.023
-.005

.005

.000

.005

10

0s=A0 + 7- (An,s coSn_nom

n= 1

+ Bn, s sin n _nom)

n

0 3.590
I .431

2 .002

3 .200
4 .122
5 .008

6 .063
7 .032
8 .057
9 .020

I0 .047

Flap motion

an, s, deg bn,s, deg

-.516
.279

-.061
.105

-.053
.036
.018

.022
-.014

.012

10

_s=a0 + _- (an, s cos ntPnom

n= 1

+ hn, s sin n t_nom)

Lag motion

0

I

2
3
4
5

6
7
8
9

I0

E n, deg Fn, deg

5.657

-.223 -.036
.011 .C35
.049 .044
• 013 -.002
.011 -.003
.002 .005

.000 .000
• 006 -.009
• 013 .006
.000 .014

10

=E 0+ _-- (E n cosnVJno m

n=1

+ F n sin n qJnom)

44
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TABLE 9 - Concluded

FLIGHT 6, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 48 KNOTS)

(e) Flapwise bending moment

, Og

0

15

30

45

6O

75

9O

105

120

135

150

165

180

195

210

225

24O

255

27O

285

3OO

315

33O

345

Flapwise bending moment, in-lb, at -

r/R = 0.150

-532

1155

1566

1110

711

1759

1087

745

-612

209

3253

2945

768

574

1383

1429

1771

1338

505

1110

2079

1452

1121

357

r/R : 0.275

-1040

223

998

644

586

776

322

-1114

-1906

-256

2318

2153

512

-173

388

1031

1262

1097

1172

2285

3077

2393

965

-751

r/H = 0.375

-1546

-524

515

515

687

154

-380

-2332

-2233

81

1971

2242

949

-280

-118

850

1012

1012

1817

3137

3715

2938

316

-1853

r/R = 0.450

-2595

-1917

-648

86

201

-_77

-1831

-3405

-2327

-133

1145

1641

744

-792

-1087

-143

248

716

2214

3263

3501

2357

-954

-3119

r/r = 0.575

-4528

-4203

-2584

-498

-692

-2205

-4185

-3411

-1448

-1079

-1123

48

312

-1026

-2082

-2082

-1237

840

2864

3304

2485

-5

-2839

-4344

r/R = 0.650

-7072

-6723

-4803

-2256

-1718

-3698

-5639

-3609

-2524

-2594

-3072

-2236

-1012

-1679

-3639

-4514

-2753

560

3038

3356

1406

-2256

-4475

-5927

r/R = 0.800 r/R = 0.925

_/nom,

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment (g)

Chordwise bending moment, in-lb, at -

r/R r/R = 0.375 r/R = 0.575 r/R = 0.825

-5184

-5428

-4891

-5575

-1000

-137

156

4730

2712

-821

237

791

-56

839

-447

-3784

-4159

-6242

-9694

-11419

-11371

-9156

-4989

-2579

= 0.150

-10582

-I0745

-11738

-11787

-1O631

-7147

-4314

-3500

-7163

-9670

-9149

-8433

-3875

-1595

-2149

-3028

-6740

-8873

-6870

-3696

-1351

-1840

-4640

-9247

3817

297

-759

3753

4713

7017

7673

2105

121

953

1353

4777

8729

7305

3609

1177

-2071

-2167

-375

169

2089

4937

6153

5369

0

15

30

45

60

75

9O

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

420 546

293 380

511 507

663 477

473 519

362 387

596 640

907 915

702 552

206 46

157 26

205 25

4 4

-237 -107

-244

-88

-39

-56

-144

-376

-608

-439

10

346

Pitch-horn

load, Ib

115

103

133

147

127

114

122

139

I02

52

35

42

18

-15

-223 -16

-154 -4

-94 6

-92 16

-167 27

-293 16

-416 -9

-255 12

193 65

540 115

46



TABLE 10

FLIGHT 7; TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 56 KNOTS)

(a) Differential pressures

_p, Ib/sq in,, at -

_nom' r/R = 0.95 r/R : 0.90 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c= x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 Q,090 0.168 0.233 0_3_ 0.6_ 0.9{5 0.017 0.090 0.168 0.233 0.335 0.625 0.915

0 7.75 _.76 3.31 2.29 1.30 .58 .089 8._6 _.Ob 2.88 2.36 ].53 .62 .066 0

15 6.03 h.20 3.15 1.99 1.05 .k9 .055 7.0_ 3._8 2.53 2.10 1.31 .51 .017 15

30 h.62 3.60 2.90 1.7] .e3 ._1 .031 5.7_ 2.92 2.17 1.82 1.09 ._2 -.025 30

45 3.90 3.15 2.7_ 1.62 .69 .38 .020 _.91 2.58 1.95 1.66 .96 .36 -.053 45

60 3.46 3.00 2.72 1.5e .60 .34 .002 _.51 2.35 1.74 1.53 .88 .33 -.091 60

75 2.75 2.78 2.52 1.1_ ._1 .29 -.C12 3.95 2.0_ 1.52 I._0 .75 .26 -.119 75

90 1.39 2.21 2.23 1.02 .36 .29 -.CO6 3.63 1.87 1.46 1.35 .65 .23 -.13h 90

105 b.57 5.18 3.85 2.36 1.02 .4_ .016 ].36 2.02 1.71 1.66 .92 ._0 -.088 105

120 _.69 W.I_ 3.16 2.1_ .93 ._7 .Oh5 l. O0 3.51 2.72 2.31 1.3_ ._8 -.071 120

135 3.99 3.53 2.69 1.81 .77 ._2 .Q_5 5.70 3.12 2.28 2.00 1.17 .47 -.0_8 135

150 3.46 3.07 2.h2 1.56 .67 .39 .Q_1 _.95 2.65 1.93 1.75 1.00 ._2 -.0_ 150

165 5.4_ 2.96 2.39 1.50 .71 ._2 .059 q.97 2.61 1.89 1.71 .99 .93 -.017 165

180 3.99 3.15 2.38 1.60 .81 ._6 .079 5._6 2.78 2.0_ 1.75 1.09 ._8 .025 180

195 _.W8 3.3_ 2._4 1.65 .91 ._8 .Q95 5.86 2.8T 2.15 1.80 I.I_ .51 .0_0 195

210 _.80 3._5 2.48 1.69 .96 .49 .097 6.10 3.05 2.19 1.79 1.17 .52 .055 210

225 5.08 3._6 2._9 1.72 1.01 .51 .105 6.27 3.1_ 2.21 1.78 1.20 .5_ .073 225

2_0 5.39 3.52 2.53 1.77 1.05 .53 .111 6.56 3.29 2.29 1.83 1.25 .56 .oe_ 2_c

255 5.9_ 3.80 2.66 1.89 1.17 .57 .138 7.62 3.62 2.48 2.00 1.38 .62 .117 255

270 6.91 4.19 2.92 2.11 1.33 .62 .I5_ 9.32 3.9_ 2._I 2.16 1.52 .66 .137 270

285 7.49 W.27 2.89 2.06 1.27 .57 .136 5.81 2.79 1.90 1.57 1.09 .hB .060 285

300 _.69 3.16 2.15 1._9 .85 .W1 .073 5.50 2.65 1.81 1.W9 1.00 .WW .057 ]00

315 5.47 3.59 2._7 1.70 1.00 .W8 ._91 5.94 2.90 1.99 1.66 1.10 .50 .071 315

330 6.68 4.19 2.88 2.03 1.18 .51 .115 ?.11 3.53 2.k2 2.01 1.35 .60 .093 3_0

3_5 7.78 _.72 3.23 2.30 1.35 .56 .124 8.5k _.09 2.83 2.33 1.55 .67 .09h 3_5

,_p, lb/sq in., at -

deg x/c = x/e :

0.017 0.040

0 9.01 5.60 3.96 3.0_ 2.45

15 7.01 _.99 3._6 2.61 2.1_

30 5.9_ t_ • 30 2.96 2.19 1.86

_5 5.31 3.98 2.77 2.16 1.69

60 a.87 3.55 2.56 2.03 1.53

75 4.26 3.1_ 2.27 1.79 1.3_

90 _.0_ 3.01 2.2t_ 1.73 1.31

105 _.51 3.33 2.',8 1.92 1.53

120 h.79 3.59 2.76 2.21 1.82

135 7.07 5.22 3.70 2.68 2.22

150 5.81 _.20 3.09 2.26 1.89

165 5.75 _. 12 3.0W 2.25 1.87

180 6.15 1*.35 3.13 2.39 1.95

195 6._.9 _.56 3.22 2.'_9 2.0_

210 6.52 4._9 3.17 2.1_7 2.00

225 6.7_ _.55 3.20 2.52 2.00

2t_O 7.36 t_.85 3._0 2.6t_ 2.12

255 8.6_ 5.27 3. ?0 2.93 2.3U

270 5.9_ 3.80 2.67 2. I0 1.66

205 5._3 3.58 2.56 1.96 1.56

300 5.3_ 3.5_ 2.53 1.92 1.52

315 5.98 3.91 2.76 2.13 1.71

330 7.39 _.91 3.38 2.61¢ 2.13

31¢5 9.10 5.77 3.97 3.09 2.50

r/R = 0.85

x/c = x/c = x/e = x/c =
0.090 0.130 0.168 0.233

2.1_

1.91

1.65

I • 5_

1.]7

1.21

1.30

1.55

t.87

1.62

1.62

1 .?_

1.76

1.76

1.30

1.91

2.10

1.56

I ._7

I._I_

1.59

1.9_

2.2_

x/c = x/e = x/c = x/c = x/c =
0,335 0.500 0.625 0.769 0.915

1._5 .7B .61 .31 .102 0

1.26 .61 .52 .2_ .073 15

1.07 ._8 ._ .19 .0_0 _0

.97 .3_ .38 .l_ .020 35

.88 .28 .32 .11 -.005 60

.T_ .18 .26 .07 -.060 75

•72 .16 .23 .06 -.056 90

.85 .25 .30 .11 -.0_2 105

1.05 ._1 ._3 .20 -.006 120

1.21 ._7 ._5 .20 .022 135

l.ll ._5 .47 .23 .017 150

1.10 ._7 ._9 .25 .030 165

1.17 .53 .5_ .29 .065 180

1.21 .57 .56 .30 .073 195

1.21 .57 .56 .31 .081 210

1.21 .61 .57 .31 .090 225

1.27 .66 .6I .33 .092 240

1.39 .76 .65 .36 .090 255

1.03 .52 ._6 .22 .026 270

.95 .51 ._5 .23 .038 285

.91 ._9 ._2 .21 .065 300

1.01 .55 .46 .2h .oe3 315

1.25 .69 .56 .30 .110 330

I._7 .81 .6_ .33 .123 3_5

deg

_7



TABLE 10 - Continued

FLIGHT 7, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 56 KNOTS}

(a) Differential pressures - Concluded

Ap, Ib/sq in., at-

Snore' r/R = 0.75 r/R = 0.65 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = xlc = x/c = x/c = x/c = x/c = x/c = x/c = deg

0._7 0.090 0.168 0.233 0.335 0.626 0.915 0.017 .9,0_0 0.168 0.233 0.335 0.625 0.915

0 6.35 3.29 2.k9 1.86 1.40 .55 ,111 3.16 1.51 1.11 .91 .71 .37 ,086 0

15 6.16 2.97 2.29 1.71 1.25 .k9 ,092 3.09 I._7 1.08 I .88 .70 .36 .oct 15

30 5.63 2.69 2.16 1.61 1.1k .k4 ,08] 3.12 1.k6 1.09 .88 .70 .]7 .095 30

_5 5.11 2.5k 2.09 1.$7 1.06 .40 .Ok9 3.09 1.44 1.08 .86 .70 .36 °101 45

bO k.61 2.]3 2.00 1.51 .98 .36 .049 2.90 1.k5 1.01 .81 .67 .35 .107 60

75 _.08 2.05 1.71 1.39 .66 .30 .C57 2.6k 1.28 .89 .74 .61 .32 °099 75

90 5.61 1.81 1.59 1.30 .76 .27 ,057 2.k8 1.19 .91 .68 .58 .31 .101 90

105 3.73 2.10 1.73 1,_0 .88 .32 °069 2.7] 1.36 .94 .75 .63 ,33 °113 105

120 k.39 2.68 2.20 1.62 1.11 .40 .100 3.18 1.61 1.13 .90 .72 .38 .123 120

I]5 k.58 2.59 2.1k 1,59 1,08 .42 ,111 3.15 1.52 1.14 .92 .74 .]7 .119 135

150 4,52 2.59 2.12 1.59 1.13 .46 .130 5.41 1.70 1.25 .97 .77 .40 .126 150

165 4.99 2.88 2.35 1.72 1.22 .47 ,123 3.]6 1.65 1.23 1.00 .80 .39 .121 165

180 5.78 3.23 2.51 1.83 1.34 .52 ,1SO 3.19 1.57 1.17 .95 .76 .37 .107 180

195 6.17 5.21 2.k7 1.82 1.35 .53 .lk7 2.85 1.38 1.0_ .85 .68 .34 .085 195

210 6.3k 3.1b 2,39 1.7k 1.30 .53 .138 2.56 1.21 .9k .77 .61 .30 .068 210

225 6._2 3.17 2,37 1.72 1.29 .53 .lk0 2.]8 1.11 .87 .71 .56 .28 .05_ 225

2kO 6.20 5.07 2.28 1,65 1.26 .49 .133 2.25 1.01 .80 .66 .51 .26 .049 240

255 5.k3 1.95 1.63 1.20 .92 .37 .069 2.04 .88 .72 .60 .k7 .22 .0_2 255

270 k.70 2.18 1.71 1,25 .9k .kt .G97 1.79 .76 .6k .52 .42 .20 .02T 270

285 _.38 2.12 1.66 1.21 .92 .39 ,076 1.68 .72 .61 .k9 .39 .19 .025 285

300 _.13 2.01 1.59 1,17 .68 .36 .076 1.65 .71 .60 .k9 .38 ,18 .02_ 300

315 4.19 2.17 1.70 t,26 .96 .39 ,086 1.85 .81 .66 .5k ,42 .21 ,03k 315

3]0 k.8k 2.7k 2.08 1.56 1.18 .49 .107 2.k3 1.12 .86 .69 .5] .28 .059 3]0

3kS 5.67 ].26 2.kk 1.82 1.39 .56 .1Ok 3.1k 1.k7 1.09 .89 .68 .]5 .082 345

Ap, lb/sq in., at -

Snom' r/R = 0.40 r/R = 0.25 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910
=.

0 1.11 .5T .39 .24 .095 .19 .12 .09 .OT .007 0

15 1.]6 .65 .45 .27 .099 .]8 .18 .11 .07 .007 15

30 1.kl .66 .46 .27 .109 .51 .28 .17 .I0 .012 30

_5 1.47 .68 .48 .28 .Ilk .58 .30 .18 .10 .009 kS

60 1.50 .68 .49 .27 .116 .63 .3] .19 .I0 .015 60

75 I._7 .66 .47 .28 .11_ .66 .35 .20 .10 .020 75

90 1._0 .71 .k6 .27 .116 .67 .34 .20 .10 .017 90

105 I.k6 .7k .kS .29 .125 .75 .38 .23 .11 .026 105

120 1.70 .78 .56 .33 .13k .88 ._5 .28 .Ik .033 120

135 1.97 .93 .6] ._5 .140 1.00 .52 .31 .15 .035 135

150 1,90 .91 .61 ._k .130 1.00 .52 .32 .15 .036 150

165 1.7] .Sk .57 .32 .119 1.05 .56 .3k .15 .036 165

180 I.k8 .75 .51 .30 .107 .87 .46 .29 .lk .029 180

195 1,21 .6_ ._k .27 .101 .68 .]6 .22 .11 .018 195

210 .96 .53 .]e .26 .102 .kS .2_ .14 .07 .006 210

225 .Tk .k2 .30 .22 .08_ .26 .1_ .08 .0k -.012 225

2_0 .6k .36 .2_ .17 .065 .15 .08 .04 .02 -.01@ 2k0

255 ,56 .32 .22 .15 .057 .09 .05 *02 .01 -,016 255

270 .51 .30 .20 .14 .057 .06 .0] .02 .02 -.020 270

285 .k8 .29 .19 .1_ .059 .06 .Ok .02 .02 -.018 285

300 ,_7 .29 ,19 .14 .061 ,08 .Ok .02 .02 -.016 ]00

515 .59 ._2 .22 .16 .072 ,09 .05 .Ok .03 -.013 315

339 .72 .38 .27 .19 .085 .16 .09 .06 .05 -.006 330

]kS .91 .SO .35 .73 .095 .11 .07 .06 .05 -.002 ]kS

46



TABLE i0 - Continued

FLIGHT 7, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 56 KNOTS)

(b) Section aerodynamic loading

B

qom '

aeg

0

15

30

1,,,5

6O

75

90
105

120

135

150

165

180

195
210

225

240

255

27O

285

300

315

330

345

Section aerodynamic loading, Z, lb/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/H = 0.90 r/R = 0.95

I • 24

1.79
2.51
2.69
2.88
3.05

3.03
3._,4
_,.12
_, • 60
k.65
_.87

4.16
3.20

2.08
1 • 09

.57

.32

.23

.27

.35

.51

.85

.76

5.91,,,

6.8_
7.03
7.29
7.]5
7.26
7.11

7.53
8.51
9.60
9.27
8.58

7.62

6.58

5.68

_.56

3.71
3.32

3.09
2.99

3.01

3.49

1,,,.20

S. 27

11.21
10.96

il.02
10.96
10.56

9.51,,,
9.11

9.96
11.57
11.50
12.38

12.31

11.65
10.38

9.26
8.5_

7.87
7.03

6.15
5.80

5.67
6.39
8.1,,,6

10.86

21.85
19.97
18.31
17.01,,,
15.74
13.77
12.37

13.80
17.29
17.03
17.52
19.0_

21.13
21.33
21.03
21.11
20.26

Ik.98

15.29
14.61_
13.89
lk.85
18.16
21.26,

25.34
21.31_
18.14
16.39
lk.73
12.51

12.05
13.99
16.66
21.08

18.5]

18.42
19.62
20.48
20.37
20.71
22.08
24.46

17.36
16.35
15.98
17.69
21.83
25.81

25.98
21.99
18.24
15.95
11,,,.36
12.26

11.12
13.68
22.01

19.21
16.5"/

16.57
18.11
19.07
19.75
20.31

21.20
23.66
26.47
18.18
17.06
18.79

22.77
26.39

25.97
22.12
18.50
16.39
15.25

12.85
10.48
24.51
20.63
17.62

15.56
15.67
16.99
18.25
18.94
19.k9

20.12
21.87
2_.53

24._1
17.00
19.66

22.97
26.05

(c) Harmonic analysis of bbde root motions

Pitch motion

0

1
2

]

I,,
5

6
7
8

9

10

An, s, deg

12.462
2.161

-.009
.009
.068

.000

.009

.000

.OOS

-.027
.014

Bn, s, deg

-3.578
.023
.109

-.036

-.104
-.018

.018

.009
.023
.000

10

8s=AO+ _-- (An, sCOSnd/no m

n= I

+ Bn, s sin n @nora)

n

0 3.526
1 -.014
2 -.067
] .148

.028
5 .047

6 .030
7 .006
8 .012

9 .016
10 .012

Flap motion

an, s, deg bn, s, deg

-.51_
.OkO

-.057
.OkO

-.065
.024

-.01_
.028

-.OOk
-.006

10

_s=aO ÷ _- _n, seOSn_nom

n= 1

+ bn, s sin n _nom)

Lag motion

n E n, deg Fn, deg

10

=E 0 + _ IEn cos nd/no m

n= 1

+ F n sin n _nom)

1,9
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TABLE 10 - Concluded

FLIGHT 7, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 56 KNOTS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom _

deg

0

15

3O

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

-804

370

815

496

-257

290

610

108

-325

-1693

370

1909

461

-644

--86

621

450

974

-143

-690

119

883

ll9

-587

-520

404

1097

619

-58

-I16

-165

-858

-1997

-1947

-173

1229

248

-817

-322

586

1163

1444

I122

1163

2063

2368

1312

-23l

-1166

-470

624

298

-99

-624

-967

-1853

-3363

-2323

-551

660

253

-832

-949

0

1202

1238

1582

2115

2884

2866

1383

-796

-1828

-1237

-235

-25

-245

-1008

-1847

-2916

-3965

-2382

-893

-350

-273

-1056

-1828

-884

547

910

1826

2884

3123

2665

795

-1284

-3279

-3138

-2487

-II14

-612

-1571

-3437

-4986

-3965

-2434

-2381

-2548

-1536

-1131

-2082

-2108

-1325

13

1825

3647

3022

t148

-885

-2355

-5144

-5562

-47?6

-2537

-1532

-2517

-5134

-6557

-4428

-3821

-4229

-4497

-3463

-2607

-3015

-3851

-3463

-905

1761

3662

2667

-497

-2915

-3890

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

210

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-4796

-6229

-5691

-4601

-2875

88

869

1993

3165

1081

7

-466

-954

--II00

--1947

-4698

-6424

-6636

-9957

-12529

-I1748

-i0868

-8052

-5024

-7733

-10387

-10533

-7880

-4640

-1856

-2230

-3451

-4526

-6268

-5698

-3858

-2426

-2426

-4868

-8319

-11070

-11070

-11933

-12519

-12194

-9898

-7017

-6235

3293

1181

301

2925

6717

7277

7181

4941

2365

3005

3901

5853

8141

7933

5517

2973

893

-1011

397

1037

1309

3549

5485

5277

k_nom_

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R : 0.50

711 431

472 144

506 182

604 212

639 266

544 265

442 135

538 280

644 264

502 39

59 -425

-114 -527

-69 -417

-153 -408

-248 -509

-160 -553

--173 -569

-134 -514

52 -381

-15 -340

-503 -679

-616 -725

-144 -355

571 276

Pitch-horn

load, lb

140

I14

114

132

132

119

90

84

9t

50

12

6

I0

-4

-12

-5

-5

15

48

55

21

9

70

141

51



TABLE 11

FLIGHT 8, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 66 KNOTS)

(a) Differential pressures

_p, lb/sq in., at -

iPnom, r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = dog
0.017 0.090 0.168 0.233 0.335 0.625 0.915 0,017 0.090 0.168 0.233 0.335 0.625 0.915

0 9.111 11.911 2.811 2.211 1.32

15 8.35 5,02 2.91 2.23 1,26

30 6.75 11.65 2.70 1.99 1.03

115 11.12 3.112 2.18 1.51 .63

60 3o111 3.011 1.91 1.33 .511

75 2.96 3.01 1.92 1.32 .113

90 2.31 2.57 1.75 1.10 .28

105 3.117 3.25 2.29 1.118 ,511

120 3.111 2.9_ 1.911 1.39 .55

135 2.98 2.65 1.79 1.28 .50

150 2.79 2.118 1.61 1.20 .50

165 3.70 3.10 1.911 1.50 .73

180 5.03 3.75 2.28 1.76 .97

195 5.51 3.92 2.28 1.80 1.05

210 5.111 3.70 2.11 1.69 .99

225 5.29 3.61 2.02 1.6_ .98

2110 5.72 3.711 2.10 1.7_ 1.08

255 6.27 3.93 2.17 1.80 1.13

270 5.76 3.68 1.98 1,611 1.01

285 6.111 3.77 2.05 1.67 1.07

300 7.1_ 3.98 2.17 1.80 1.13

315 5.611 3.12 1.90 1,88 1.117

330 7.33 k.lO 2.12 1.58 .81

3115 8.111 _.58 2.59 2.03 1.20

• 56 .138 9.31 11.11 2,87 2.113 1.62

• 55 .106 9.06 11.11 2.91 2.52 1.67

.511 .065 7.011 3.611 2.65 2.31 1.117

.kO .028 11.65 2.62 1.98 1.82 I.IO

• 38 ,033 3.65 2.11 1.61 1.55 .95

.311 .010 3.33 1.97 1.116 1.115 .87

• 30 .002 2.63 1.58 1.21 1.29 .71

• 39 .026 3.80 2.21 1.75 1.72 .96

• 113 .057 11.17 2.55 1.90 1.811 1.11

.110 .0111 3.81 2.30 1.72 1,67 1.02

• 111 .059 3.67 2.17 i.60 1.60 .99

• 53 .106 11.69 2.62 1.99 1.82 i.20

.60 .12_ 6.06 3,37 2.1111 2.11 1.113

• 511 .191 0

• 59 .09k 15

• 5_ .036 30

• 38 -.025 115

.311 -.0118 60

• 30 -.070 75

.211 -.101 90

• 36 -.052 105

.1111 -.018 120

• _0 -.023 135

• 111 .000 150

• 52 .060 165

• 63 .119 180

.61 .1311 6._6 3.112 2.1111 2.09 1.1111 .61 .122 195

.58 .130 6.15 3.19 2.26 1.93 1.37 .58 .119 210

• 59 .138 6.1111 3.15 2.21 1.87 1.35 .58 .135 225

• 61 .158 7.112 3.35 2.32 1.98 1.113 .61 .168 2110

• 60 .150 6.31 3.511 2.38 1.98 1.112 .57 .1811 255

• 511 .130 3.70 2.73 2.02 1.62 1.28 .56 .218 270

• 57 .156 3.88 2.53 1.76 1.511 1.1k .112 .171 285

• 56 .156 6.29 3.110 2.26 1.93 1.36 .51 ,187 300

• 80 .259 3.73 3.13 2.37 2.12 1.72 .82 .312 315

.111 .211 5.99 2.91 1.96 1.611 1.23 ,55 .227 330

• _6 ,138 9.13 3.80 2.65 2.211 1,52 .53 .1118 3115

_p, lb/sq in., at -

_nom' r/R = 0.85

deg x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.040 0.090 0.130 0.168 0.233

0 9.31 5.56 11.11 3.25 2.53 2.31

15 9.77 5.k9 11.27 3.35 2.6k 2.kO

30 8.50 5.17 11.01 3.02 2.111 2.18

_5 5.75 k.05 3.07 2.29 1.87 1.70

60 k.57 3.23 2.65 2.11 1.5k 1.115

75 11.00 2.82 2.37 1.89 1.1111 1.22

90 3.35 2.26 2.06 1.58 1.18 1.03

105 3.19 2.12 1.97 1.511 1.16 1.20

120 5.71 11.08 3.20 2.511 1.85 1.66

135 5.32 3.72 3.09 2.25 1.79 1.58

150 k.89 3.32 2.82 2.09 1.63 1.117

165 5.58 3.83 3.11 2.110 1.92 1.72

180 7.19 11.711 3.75 2.92 2.31 2.07

195 7.8_ 11.82 3.77 2.97 2.311 2.10

210 7.13 _._0 3.118 2.73 2.111 1.96

225 6.90 11.2k 3.35 2.611 2.05 1.89

2110 7.01 _.37 3.k2 2.73 2.12 1.99

255 3.60 3.kl 3.67 3.19 2.62 2.111

270 2.52 1.95 2.10 1.83 1.115 1.k5

285 3.81 2.28 1.87 1.118 1.07 1.1k

300 5.68 3.92 3.05 2.116 1.86 1.81

315 3.71 3.32 3.51 3.10 2.51 2.25

330 11.32 3.27 3.00 2.60 2.12 2.05

3k5 8.16 _.77 3.53 2.72 2.05 1.92

x/c = x/c = x/c =
0.335 0.500 0.625

1.31 .68 .60

1.111 .76 .63

1.27 .65 .57

.95 .110 .1111

.79 .27 .37

• 68 .19 .32

• 52 .09 .211

• 57 .111 .28

.96 .38 .116

• 97 .39 .119

.90 .38 .118

1.06 .52 .61

1.27 .66 .70

1.29 .66 .69

1.17 .61 .63

1.12 .62 ,63

1.18 .68 .66

1.118 .72 .62

.78 .51 .58

• 56 .35 .kO

1.01 .511 .50

1.32 .77 .67

1.08 .59 .55

1.03 .60 .61

I_ IlOin '

x/c = x/c = deg

0.769 0.915

.111 .16k. 0

.311 .0115 15

• 31 • 002 30

• 21 -.0186 115

• 18 -.066 60

• 1_ -.091 75

.11 -.111 90

.111 -.103 105

• 25 -.0118 120

.27 -.038 135

.28 -.033 150

.37 .0011 165

.1111 .030 180

.113 .030 195

.39 .0211 210

• 39 .033 225

.kl .057 2110

.38 .100 255

.113 .1711 270

.25 .028 285

• 33 .085 300

.117 .1111 315

.112 .1118 330

.1111 .197 3115
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TABLE 11 - Continued

FLIUtiT 8, TRIM LEVEL FLIGHT OUT c)F GROUND EFFECT (V - 66 KNOTS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 O.00Q 0,1_8 0.233 0.335 0.620 0,915 0.017 0.090 0.168 0.233 Q,335 0.6_5 0.915

0 6.5k 3.75 2.k8 1.88 1.kl .57 .100 3.13 1.39 .95 1.01

15 7.36 3.79 2.53 1.96 1.k2 .57 .065 3.38 1.5k 1.03 1.08

30 7.06 3.k9 2.36 1.85 1.29 .52 .Ok8 3.27 1.50 1.01 1.06

h5 6.11 2.91 2.03 1.60 1.07 .kk .036 2.71 1.22 ,83 .91

60 5.07 2.53 1.83 I.k3 .92 .38 .000 2.k3 1.1k .73 .Sk

75 k_11 2.21 1.56 1.31 .79 .31 .013 2.23 1.02 .66 .78

90 3.30 1.86 1.29 1.11 .62 .2k .013 1.83 .80 .59 .6k

105 3.18 2.1k 1.kO 1.19 .71 .28 °029 2.18 1.02 .69 .75

120 3.58 2.5k 1.67 1o39 .92 .39 .062 2.69 1.31 .88 .95

135 3.95 2.70 1.96 1.57 1.07 .k7 .093 3.29 1.55 1.06 1.10

150 5.Ok 3.19 2.28 1.Tk 1.19 .50 .093 3.06 1.h5 1.00 1.05

165 5.51 3.36 2.36 1.83 1.29 .$8 .123 3.25 1.57 1o08 1.11

180 6.13 3.71 2.56 !.98 1.kh .62 .128 3.1k 1.k8 1.02 1.08

195 6.60 3.61 2.k5 1.88 I.kO .58 .112 2.70 1.23 °86 .96

21C 6.60 3.31 2.20 1.68 1.2k .53 .097 2.20 .96 .69 .83

225 5.73 3.18 2.07 1.59 1.19 .51 .097 1.71 .70 .52 .68

2hO 5.32 3.3k 2.06 I.57 1.19 .52 °119 1.k3 .52 .38 .56

255 3.92 1.62 1.53 1.25 1.36 1.07 .296 1.12 .k7 .35 .53

270 2.57 1.17 .66 .k7 .kk .28 .119 1.01 .36 .28 .kS

285 2.91 2.06 1.28 .96 .67 .26 .Ok5 1.05 .h3 .33 .52

30C 3.51 2.58 1.63 1.25 .9_ .k2 °065 1.35 .55 .k2 .59

315 k.09 2.87 1.97 1.56 1.15 .50 .067 1.50 .59 .k3 °59

330 k.73 3.Ok 1.93 1.50 I.Ik .50 .097 2.01 .78 .5_ .68

3kS 5.kl 3.k3 2.2k i°73 1.26

.57

.kS

.k2

.38

.k2

.k6

.k7

.53

• 53 °088 2.62 1.10 .76 .86 .67

• 80 .38 .072 0

o8k .kO .070 15

• Sk .kO .071 30

.75 .38 .072 kS

.70 .3_ .078 60

• 65 .31 .078 75

.59 .27 .066 90

.6k .31 .088 105

• 80 .38 .lOk 120

.89 .kl .102 135

.86 .k2 .110 150

• 90 .k3 .100 165

• 87 ._0 .083 180

.78 .36 .063 195

• 68 ._3 .Ok9 210

• 26 .033 225

.21 .052 2_0

.16 .003 255

.lk .006 270

.19 .01k 285

.20 .02k 300

• 20 .018 315

.2k .030 330

.32 .053 3k5

_Jnom _

deg

0

15

30

kS

60

75

90

105

120

135

150

165

180

195

210

225

2kO

255

270

285

300

315

330

3k5

r/a - 0.40

x/c = x/c = x/c =
0.042 0.158 0.300

• 78 .57 .27

1.11 .69 .3k

1.37 .T9 .39

1.33 .Tk .37

1.18 .67 .3k

1.19 .68 .3k

1.07 .68 .30

1.22 .7_ .38

1.59 .89 ._9

1.66 .92 .k9

1.5k .96 .53

1.93 1.11 .60

1.7k 1.01 .53

I.k2 .85 ._1

1.Ok .68 .30

• 71 .50 .20

.50 .kO .Ik

• 3k .32 .08

• 21 .25 .05

.17 .25 .06

.20 .27 .07

• 29 .31 .08

• 39 .37 .12

• 56 .kk .18

Ap, lb/sq in., at -

x/c =

0.600

.26

.29

.30

.28

.28

.29

.26

.31

.36

°35

.39

.kl

.37

.31

.25

.20

.16

.13

.13

.16

.15

.15

.18

.22

x/e =

O.glO

.085

.089

.092

.092

• 100

.097

.096

.115

x/c =

0.042

.51

.k2

.72

.70

.66

.68

.7k

.78

.122 1.02

• 118 1.21

.113 1.25

• 125 1.06

• 102 .95

• 08_ .85

• 069 .52

.OSk .30

.Ok8 .18

• OkO .13

.036 .12

.Ok8 .13

.05_ .15

.OSk .Ik

• 060 .10

• 068 .12

r/R = 0.25 _nom'

x/c = x/c = x/c = x/c = deg

0.158 0.300 0.600 0.910

.18 .08 .13 .02k 0

• 15 .07 .12 .003 15

.29 .15 .tk .020 30

.28 .lk .lk .019 kS

.27 .13 .lk .023 60

• 28 .Ik .lk .028 75

• 30 .15 .15 .028 90

.3_ .18 .16 .03_ 105

.k7 .27 .20 .Ok6 120

.56 .32 .22 .055 135

.57 .32 .22 .053 150

• 52 .30 .21 .0_8 165

.hk .26 .20 .Ok7 180

• 38 .19 .16 .032 195

• 3k .08 .12 .025 210

• 21 .02 .08 .01k 225

.09 -.02 .06 -.002 2kO

.02 -.02 .06 -.007 255

.00 -.02 .06 -.007 270

.00 -.02 .06 -.002 285

• 01 -.01 .08 .OOO 300

• 02 -.01 .09 .002 315

-.01 -.03 .07 -.002 330

• 01 -.01 .09 .002 3_5
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TABLE 11 - Continued

FLIGHT 8, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 66 KNOTS)

(b) Section aerodynamic loading

Section aerodynamic loading, l, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

_qom,
aeg

G
15
30
_5
60
75
90

105
120
135

150
165
130
195
210

225
24C
255
270
285
_CU

315
330
3_5

2.26
1.92
3.10
2.98
2.87
2.99
3.19

3.$9
4o71
5.54
5.58

5.07

4.58

3.78
2.52
1.45

.73

.50

.b,6

.50

.72

.74

.45

.68

5.05

6.20

7.02

6.73

6.22

6.32

5.83

6.84

8.37

8.50

8.70

10.01
8.98
7.30
5.60

4.06

3.10
2.28
1.83
2.04

2.11

2.37
2.97

3.81

11.20
11.97
11.76
10.26

9.38
8.63
7.36

8.59
10.72

12.31
11.87
12.45

1'1.83
10.26

8.69
6.84

5.48

4.60
4.02

h.64
5.47

5.64
6.94
9.22

22.71,,
23.40
21.69
18.34
15.77

13.42
10.90
1 1.98
I_.72

16.77
19.36

20.96
23.01
22.61

20.84

19.51

19.54
19.46

_.09

11.11
14.84

17.48
18.15
20.30

25.60
26.50
23.78
17.48
t4.45
12.62
10.22
10.49
17.71

17.40
16.16
18.96
23.09
23.6_

21.63

20.99

21.75
21.54
14.04
11.69
18.45

21.00

18.66
22.30

26.96
27.02

23.27

16.60
13.66
12.41

9.92
14.37

16.46

14.92
14.46
18.03
22.42

22.71

21.37

21.43
23.21
22.51
18.39

16.43
21.60
23.02

20.03
25.46

26.68
25.95
22.89
16.01
13.89
13.08
10.86
15.10
14.23

13.06
12.51
16.28
20.02
20.99
19.94

19.59
20.83
21.67
19.75
20.77
22.18
22.45

20.51
24.25

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

C
1

2

3

h

5

6
7

8
9

IC

15.790
3.051

.064
-.200
-.077
-.154

.268

.127

.014
-.036
.000

-6.901
.213

.018

.036

.254

.195

.068
-.136
-.023

-.027

10

8s=A0 + _ (An, s coSn_nom

n=l

+ Bn, s sin n t_nom )

n

0 4.449
1 -.302
2 -.401
] .156

.067
5 .049

6 .022
7 -.026
8 .008

9 -.038
10 -.002

Flap motion

an, s, deg bn,s, deg

-.567
-.397
-.219
-.087

-.036
.000

-.047
-.059

.008
-.006

10

_s=a0 + _-- (an, s cos n_nom

n=l

+ bn, s sin n _nom)

Lag motion

0
1
2

3
k
5
6
7
8
9

10

E n, deg Fn, deg

9.856
-.535 .168
-.003 .011

.063 -.042

-.027 .022
• 016 .041
.057 -.009

• 005 -.027
-.028 -.014
-.025 -.008

-.028 .020

10

=E0+ _- IEn cos ntPno m

n= 1

+ F n sin n _nom)

51,
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TABLE 11 - Concluded

FLIGHT 8, TRnvI LEVEL FLIGHT OUT OF GROUND EFFECT (V = 66 KNOTS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R : 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

0

15

30

45

60

75

90

I05

120

135

150

165

180

L95

210

225

240

255

270

285

3O0

315

330

345

709

4368

4140

3787

4163

1039

902

3137

982

-1457

3103

[974

982

2624

2145

526

2210

412

971

2316

13

754

4516

937

-239

2384

3350

2756

1724

-437

-751

536

-1609

-1922

875

1139

404

1444

1328

1337

2492

2153

2698

3424

1708

2855

4183

1106

389

1049

3508

3381

1003

-551

-1049

-1817

-2784

-1229

-560

922

877

687

1012

2179

2079

3390

4312

3824

3589

4556

3O46

1374

503

-231

2459

3079

-98

-966

-1624

-4133

-3551

-1357

-2397

-346

808

-375

179

1905

1419

3747

4834

3518

4949

4920

1142

570

-814

-2143

-761

585

-876

-1113

-3120

-6666

-4405

-2829

-3516

-2521

-735

-2548

-1861

-313

999

3375

4844

3876

5707

2583

-1747

-1597

-3225

-3294

-3772

-2489

-I086

-1663

-5245

-7663

-5822

-4857

-4518

-5344

-4668

-5016

-4548

-3643

--618

2477

4695

5820

5123

-409

-3732

-4061

I

k_no m ,

deg

0

15

3O

45

60

75

90

I05

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-1421

109

-916

2698

8201

8282

5319

3156

1168

1054

1461

-721

-2756

-3781

-6484

-9463

-I0505

-12166

-13517

-12556

-11661

-12052

-6579

-2121

-9361

-11526

-10777

-2865

4265

6040

-456

-5551

-8400

-5649

-1112

2084

-798

-6789

-I1591

-13219

-11689

-11673

-13024

-14929

-1525_

-10338

-3256

-4493

1223

-5369

-1401

6263

10727

12231

7559

-1465

-1593

1767

6487

11223

10071

2_87

-2409

-2345

-1737

-857

-505

-3385

-3289

4071

6023

5751

(g) Blade torsional moment and pitch-horn load

t_llom,

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

1415 1112

1878 1402

1392 1002

578 279

655 383

B73 815

340 315

33 56

782 423

205 152

-898 -735

-744 -749

118 -92

199 81

-792 -980

-1517 -1484

-692 -879

-636 -1219

-2657 -2186

-1304 -1182

852 391

-182 -736

-1287 -774

-690 -624

Pitch-horn

load, lb

189

291

193

97

138

146

52

26

65

-14

-127

-71

25

-9

-I06

-186

-65

9

-284

-140

120

147

-138

4
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TABLE 12

FLIGHT 9, TR_ LEXrEL _'r,IGHT OUT OF GROUND EFFECT (V = 68 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at-

r/R = 0.95 r/R = 0.90 @nom'Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = _/c = x/c = do K
0.017 0.090 0.168 0.233 0.335 0.625 0.915 0.01_ 0.090 0.168 0.233 0.335 0.6_5 0.915

0 8.25 k.80 2.78 2.13 1.23 .51 .095 8.71 3.89 2.69 2,30 !.53 .kS .108 0

15 6.46 k,4k 2.58 1.95 1.06 .55 .095 7.27 3.64 2.60 2.28 1.52 .$8 .070 15

30 5.43 3,92 2.59 1.81 .90 .50 .075 6.05 _ 3.22 2.40 2,18 1.39 .51 .038 30

45 4.26 3.65 2.33 1.62 .71 .42 .033 5.01 2.82 2.14 1.96 1.18 .43 -o016 45

60 3.11 3.08 1.99 1.38 .48 .34 .008 3.83 2.24 1.73 1.59 .98 .33 -.059 60

75 2.67 2.90 1.89 1.28 .38 .33 .006 3.16 1.84 1.42 1.44 .85 .30 -.081 ?S

90 2.89 3,07 2.17 1.38 .40 .35 .OOk 3.04 1.85 1.45 1.50 .83 .29 -.090 90

105 3.61 3.45 2.49 1.58 .60 .40 .022 3.32 2.11 1.68 1.75 1.01 .38 -.036 105

120 3.18 3.00 2.05 1.42 .$4 .43 .053 4.21 2.60 1o96 1.88 1.12 °44 -.031 120

135 3.06 2.74 1.95 1.34 .53 .42 .041 3.96 2.39 1.81 1.76 1.06 .42 -.018 135

150 2.91 2.64 1.68 1.26 .51 .kO .049 3.73 2.22 1.67 1.64 1.01 .41 -.OO6 150

165 3.64 3.04 1.92 1.45 .67 .49 .087 4.26 2.46 1.83 1.71 i.ll *48 .036 165

180 k. SI 3.45 2.12 1.60 .84 .54 .102 5.21 2.88 2.16 1,92 1.28 .$6 o101 180

195 4.85 3.56 2.12 1.63 .90 .55 .I15 5.64 3.09 2.25 1.93 1.34 ,57 .I03 195

210 5.15 3,61 2.09 1.66 .96 .ST .128 S.8O 3.10 2.25 1.91 1.36 .58 ,119 210

225 5._7 3.64 2.07 1.66 1.00 .57 .132 6.21 3.17 2.25 1.90 1.37 .57 .130 225

240 5.40 3,56 1.98 1.61 .98 .55 .134 6.83 3.12 2.19 1.85 1.34 .56 .130 240

255 5.68 3.65 2.04 1.65 1.03 .56 .138 6.64 3.14 2.19 1.87 1.38 .58 .1_8 255

270 6.26 3°89 2.18 1.78 1.13 .60 .152 6.80 3.33 2.32 1.95 1.44 .61 .162 270

285 6.20 3.73 2.04 1.68 1.07 .55 .152 3.62 2.35 1.66 !.58 1.28 .53 .182 285

300 5.74 3.65 2.00 1.56 .90 .45 .093 5.25 2.72 1.87 1o60 1.10 .39 .128 300

315 7.99 4.25 2.42 1.94 1.20 .$7 .148 7.14 3.36 2.34 2.00 1.43 .59 ,14_ 315

330 8.80 4,49 2.53 1.99 1.20 .51 .166 8.94 3.71 2.55 2.12 1.49 .55 .193 330

345 9.19 4,80 2.73 2.11 1.25 .SO .152 9.43 3.89 2.70 2.23 1 .51 .S1 .229 3_5

Ap, lb/sq in., at -

_nom' r/R = 0,85

deg x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.040 0.090 0.130 0.168 0.233

0 8.92 S. tk 3.92 3.02 2.36 2.15

15 8°46 5.03 3.92 2.98 2.36 2.16

30 6,74 4.61 3.53 2.65 2.15 1.97

45 5.88 4.14 3.16 2.32 1.94 1.75

60 4.87 3.47 2.79 2o19 1.58 1.51

75 3.88 2.73 2o31 1.83 1.41 1.18

90 3.77 2.58 2.24 1.76 1.33 1.13

105 3,85 2.66 2.40 1.87 1.44 1.21

120 5.26 3.80 3.03 2.19 1.75 1.60

135 5.33 3.78 3.IT 2.27 1.83 1.61

150 5.05 3._5 2.9_ 2.16 1.70 1.51

165 5.40 3.66 3,0_ 2.29 1.86 1.65

180 6,37 4.31 3.39 2.63 2.10 1.88

195 6,77 k.38 3,47 2.70 2.15 1.93

210 6.71 4.31 3.35 2.6_ 2.08 1.90

225 6,95 k.32 3,39 2.65 2.08 1.91

240 7.00 4.24 3o31 2.62 2.03 1.88

255 6.06 k.17 3.24 2.57 2.01 1.88

270 4,_6 3.75 3.53 3.0_ 2.37 2.19

285 3.23 1.94 1,73 1.39 1.03 1.14

300 5.57 3.49 2.74 2.15 1.64 1.61

315 6.23 k.20 3.25 2.57 2.01 1.92

330 7.20 5.23 3.83 2.97 2.28 2.11

345 6.04 _.89 4.13 3.kk 2.69 2.31

x/c = x/c = x/c =
0.335 0,500 0.625

1.20 .57 .50

1.27 .70 .60

1.13 .56 .54

1.00 .42 .46

• 81 .27 .36

• 64 .17 .29

• 61 .15 .28

.72 .23 .34

.92 .36 .44

• 99 .39 .48

.93 .38 .49

1.00 .46 .55

1.16 .57 .62

1.17 .59 .65

1.15 .59 .64

1.14 .62 .63

1.12 .62 .61

1.10 .61 .59

1.22 .68 .58

• 57 .29 .35

• 88 .46 .43

1.12 .64 .59

1.22 .69 .62

1.35 .74 .64

_J ['lOm _

x/c = x/c = deg

0.769 0.915

• 30 .082 0

• 3_ .024 15

• 29 -.001 30

.2_ -.036 45

• 16 -.068 60

• 13 -.095 75

• 13 -.099 90

• 17 -.087 105

• 25 -.052 120

• 27 -.042 135

• 28 -.033 150

.34 -.009 165

• 40 .014 180

• 41 .018 195

.40 .02 b, 210

• 39 .032 225

• 38 .038 240

.37 .048 255

• 38 .108 270

• 30 .123 285

• 25 .030 300

• 36 .053 315

• 45 .133 330

• 41 .137 345
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TABLE 12 - Continued

FLIGHT 9, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 68 KNOTS)

(a) Differential pressures - Concluded

[ i_/noi21 p

Ap, lb/sq in., at -

r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = x/c = x/e = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c _ deg

0.017 0.090 0.168 0.2_ 0.335 0._ 0.915 0.017 0.090 0.168 0.233 0,335 0 6_ 0.915

0 6.60 3.43 2.28 1.75 1.27 .50 .060 3.03 1.31 .89 .96 .75 .35 .064 0

15 6.59 3.35 2.25 1.77 1.27 .52 .053 2.84 I.]1 .89 .97 .78 .38 .065 15

30 6.10 3.16 2.15 1.71 1.19 .49 .046 2.92 1.35 .91 .97 .77 .38 .075 30

45 5.47 2.94 2.08 1.64 1.09 .44 .034 2.82 1.27 .87 .9_ .77 .38 .079 45

60 4.72 2.55 1.86 1.47 .9] .36 -.006 2.]9 1.12 .72 .82 .68 .]5 .080 60

75 3,87 2.13 1,49 1,29 .76 ,30 ,001 2,29 1.07 ,66 ,79 ,67 .32 ,084 75

90 3.40 2.07 1.46 1.25 .70 .29 .023 2.24 1.02 .69 .74 .63 .31 .083 90

105 3.59 2.48 1.77 1.39 .86 .35 .036 2.39 1.15 .70 .82 .69 .35 .09_ 105

120 3.72 2.50 1,66 1.42 .9] .39 .056 2.67 1.35 .88 .96 .79 .39 .111 120

135 4.25 2.84 2.10 1.63 1.0q .WT .079 3.49 1.70 1.16 1.18 .95 .43 .106 135

150 5.14 3.18 2,30 1,77 1.19 ,49 ,084 3.28 1.59 1,08 !,11 ,91 ,42 ,115 150

165 5,45 3,18 2,29 1,77 1,23 .53 .110 3.32 1,63 1.12 1,14 ,93 ,43 ,103 165

180 5.82 3.41 2.38 1.85 1.32 .57 .112 3.17 1.51 1.05 1.09 .88 .41 .088 180

195 6,12 3.37 2,33 1,78 1,29 .55 .107 2,68 1.25 ,89 .97 ,79 ,37 ,072 195

210 6.15 3.24 2.18 1.68 1.24 .53 .I01 2.45 1.07 .78 .89 .73 .35 .059 210

225 5.69 3,21 2.12 1.62 1.20 .52 .096 1.99 .89 .65 .78 .64 .31 .042 225

240 5.26 3.10 2.02 1.54 1.15 .49 .096 1.46 .69 .49 .66 .53 .25 .021 240

255 4.99 2.86 1.83 1.39 1.05 .48 .133 1.15 .49 .38 .55 .44 .20 .014 255

270 3.70 1,59 1.26 .96 .91 .42 .101 1.03 .41 .32 .50 .41 .16 .019 270

285 3.31 2.03 1.26 .92 .62 .25 .062 .96 .38 .30 .48 .39 .17 .010 285

300 3.55 2,30 1.48 1.13 .82 .37 .041 1.18 .39 .31 .49 .40 .17 .012 300

315 4.12 2.70 1.75 1.36 1.01 .45 .075 1.40 .50 .38 .5] .43 .18 .012 315

330 4.80 3,24 2.11 1.62 1.18 .50 .075 1.98 ,76 .54 .67 .53 .25 .031 330

_5 5.75 3°84 2,46 1.88 1.34 ,55 .112 2,60 1,10 ,75 ,84 ,66 ,31 ,050 345

II

Z_p, lb/sq In., at-

_n?m I r/R= 0.40 rlR=0.25 @nora'

g" x/c : x/c = x/c = x/c = x/c = x/c = x/c _ x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 O.glO

0 .76 .54 .25 .24 .076 .39 .12 .05 .11 .009 0

15 ,94 .57 .28 .25 .080 .60 .25 .13 .13 .024 15

30 1.24 .70 .36 .29 .094 .57 .23 .11 .13 .021 30

kS 1.33 .73 .37 .29 .095 .78 .33 .17 .15 .022 45

60 1.24 .69 .36 .28 .099 .70 .29 .14 .14 .026 60

75 1,23 .70 ,36 .29 ,I01 ,66 ,28 ,14 ,14 ,028 75

90 1.24 .75 .36 .29 .I01 .82 .35 .19 .16 °035 90

105 1.20 .83 .47 .]5 .123 .88 .39 .21 .17 .038 105

120 1.78 .97 .54 .38 .130 1.06 .50 .31 .23 .064 120

135 1.95 1.06 .58 .40 .128 1.34 .63 .36 .23 .059 135

150 1.76 1.03 .58 .41 .130 1.35 .64 .37 .23 .060 |50

165 2.04 1.14 .62 .41 .121 1.21 .59 .34 .23 .054 165

180 1.77 1.02 .54 .37 .105 1.07 .52 .31 .23 .053 180

195 1.42 .86 .44 .32 .089 .93 .43 .25 .18 .039 195

210 1,11 .TO ,33 .27 ,078 ,65 ,42 ,10 .14 ,034 210

225 .79 .54 .22 ,21 ,057 .32 .27 ,05 .08 ,010 225

240 .53 .41 .14 .16 .051 .20 .16 .00 .06 .00_ 240

255 .34 .31 ,09 ,14 .047 ,14 .05 -,02 ,05 -.008 255

270 .21 °26 .08 ,15 .043 .12 .02 -.01 .06 -.013 270

285 .14 .31 .08 .15 .039 .13 .01 -.01 .06 -.008 285

300 .19 .27 .06 .15 .054 .14 .01 -.01 .08 -.003 300

315 .25 .27 .08 .17 .062 .15 .02 .00 .09 .010 315

330 .51 .48 .18 .26 .067 .14 .02 -.01 .09 .008 330

345 .59 .47 .20 .21 .074 .16 .03 .00 .09 .004 345
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TABLE 12 - Continued

FLIGHT 9, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 68 KNOTS)

(b) Section aerodynamic loading

0

15

30

45

6O

75

90

105

120

135

150

165

180

195

210

225

245

255

270
285

_00

]15

330

345

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

1.71

2.73

2.57

3.40

3.05

2.93

3.66

3.97

5.28

6.08

6.17
5.72

5.25

4.31
3.05

1.66

• 96

.49

.47

.50

.62

.84

.75

.83

4.71

5.24

6.50

6.79

6.43

6.53

6.62

7.48

9.16

9.86

9.57
10.28

9.08

7.53

10.52
10.62
10.80
10.54

9.31

8.88
8.59
9.37

10.80

13.17
12.55

12.78
12.08
10.45

20.95
20.89
19.66
18.11

15.53
12.80
12. I:_
14.27
14.80

17.46
19.38
20.05
21.]3
21.18

23.51
23.80
20.73
18.15

15.00
12.09
I 1.64
12.85
16.72

17.56

16.68

18.00
20.73
21.44

24.84
23.87

21.14
17.99

14.15
11.93
11.82
14.19
16.60

15.61
14.75
16.62
19.67
20.65

6.01

4.39

].19

2.39

2.05

2.04

2.06

2.39

4.02

3.99

9.49
8.11

6.36
5.02
4.41
4.22
4.49

5.03
6.92
9.03

20.t_O

19.68
18.72
17.56
12.94
11.18
13.41_
16.09

18.86
21.95

20.99
21.19

20.88
19.94
20.45
11.13
16.50
20.17

22.93

23.77

20.94
21.36

21.50
21.65
22.70
17.05
17.42
22.87
25.15
25.99

25.00
22.48

20.05
17.13

13.59
12.hl
13.40
16.03
14.46

13.72
12.89

15.58

18.09
18.77
19.42
19.79
19.31

19.99

21.63
20.63
18.70
23.83

24.66
25.79

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 14.274
1 2.6h7
2 .118

-.073

4 -.045
5 -.127
6 -.014
7 -.036

8 -.009

9 .023

10 .000

-5.798

.154

.005

-.095

-.009

-.005

.050

-.005

.000

-.014

I0

8s=A0+ Z (An, s c°Sn_nom

n= 1

+ Bn, s sin n _nom)

Flap motion

n an, s, deg

0
1
2
3

Ii
5
6
7
8

9
10

4.321

-.468

-.182

.103

.032

.006

.051

.014

.067

.016

.024

bn, s, deg

-.652
-. 156
-. 184

.018

.014

.014

-.055
.030
.000

-.016

10

13s=ao+ Z (an, sc°snt_nom

n= 1

+ bn, s sin n _nom)

Lag motion

n

0
I

2
]
4
5
6
7

8
9

10

En, deg F n, deg

7.340

-.479 .068

-.020 .063

.115 -.005
-.008 -.006

-.030 .020
.027 .003
.006 -.019

-.019 .005
.014 .COO

.006 .000

10

=Eo+ Z (En coSn_nom

n=1

+ F n sin n _nom)
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TABLE 12 - Concluded

FLIGHT 9, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 68 KNOTS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/H : 0.150 r/H = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/H = 0.800 r/R = 0.925

_nom'

deg

0

15

30

45

60

75

90

I05

120

135

150

165

180

195

210

225

24O

255

270

285

3O0

315

330

345

-666

3461

3814

1238

3119

3005

41

1397

2594

-1270

2355

3381

109

976

3233

976

2195

2252

-461

873

2800

-50

2458

2207

-173

2087

3011

899

1328

941

-875

-404

-1238

-1799

404

1114

-817

-50

I172

1328

2665

2978

1526

2632

3523

1922

2846

1576

1211

1654

2477

2206

669

-325

-732

-2016

-3155

-1049

-416

9

-190

-298

-18

2106

2875

3155

3354

3842

3535

4402

2477

777

1607

567

901

2656

-82

-1809

-1208

-3850

-4251

-1179

-1809

-1685

-196

-1103

-1379

1693

2179

2647

4688

4297

3257

5556

1664

-578

-222

-2334

-1199

675

-1595

-2959

-3293

-5502

-4420

-2625

-3953

-3830

-1674

-3513

-3487

-988

121

2506

5894

4239

3817

3078

-979

-1912

-3316

-3923

-3077

-1774

-2112

-3615

-5863

-6192

-5505

-5256

-5575

-6440

-5535

-5644

-5833

-5157

-2212

2067

5599

5052

4156

-650

-2709

-3296

9

nom '

deg

0

15

30

45

6O

75

90

105

120

135

150

165

18G

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/H = 0,375 r/R = 0.575 r/R = 0.825

-5991

-6138

-2556

-1010

4916

7375

4053

3825

2311

342

1253

960

-2068

-2117

-4640

-8140

-8840

-13382

-13008

-13757

-13269

-9964

-7554

-3207

-10924

-13382

-9817

-5747

554

3061

-456

-4070

-6203

-6219

-2833

1368

440

-3223

-8596

-12959

-11526

-12682

-13675

-16052

-14831

-9687

-6626

-7114

437

-2699

-3019

5317

8053

8421

7909

1637

-715

2133

4805

8517

11557

6005

613

-811

-3211

-411

-2235

-3675

-2107

1909

4789

2277

(g) Blade torsional moment and pitch-horn load

t_no m ,

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

770

494

938

982

634 463

550 488

528 393

96 137

398 227

376 220

-412 -418

-698 -575

-257 -263

-357 -298

-223 -430

-I0 -355

-1197 -1219

-1195 -1251

-598 -728

-1113 -1057

-313 -266

70 -50

212 200

746 625

Pitch-horn

load, Ib

681 III

321 124

782 140

579 141

115

93

67

30

31

7

-58

-53

-25

-45

-20

-19

-98

-103

-40

-69

-18

77

124

128

61



TABLE 13

FLIGHT 10, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 79 KNOTS)

(a) Differential pressures

Ap, Ib/sq in., at -

_rlorlt s r/R = 0.g5 r/R = 0.90 Snom'

deg x/c= x/c = x/c = x/c = xlc = x/c = x/c = XlC = x/c = x/c = xlc = x/c = x/c = x/c = deg
0.017 0.090 0.168 0,233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 O,_5

0 8.41 5.00 3.kl 2.39 1.40

t5 7.05 k.64 3.24 2.16 1.17

30 5.26 4.07 3.20 1.86 .91

45 4.15 3.53 2.98 1.69 .73

60 3.60 3.23 2.98 1.67 .6]

75 3.13 3.19 2.93 1.50 .52

90 2.38 2.86 2.74 1.20 .42

105 4.20 4.19 3.56 2.12 .71

120 2.91 3.25 2.64 1.731 .57

135 2.74 2.01 2.46 1.51 .53

150 2.69 2.69 2.34 1.38 .54

165 3.21 2.87 2.34 1.44 .67

180 3.92 3.19 2.46 1.58 .83

195 4.45 3.40 2.48 1.64 .92

210 4.73 3.37 2.43 1.66 .96

225 5.06 3.41 2.kl 1.69 1.01

240 5.36 5.52 2.41 1.70 1.05

255 5.61 3.51 2.46 1.74 1.10

270 6.]1 3.81 2.59 1.80 1.21

285 6.80 4.03 2.71 1.97 1.27

]00 5.79 3.52 2.]5 1.66 1.02

315 6.34 3.87 2.62 1.86 1.14

330 7.45 k.44 3.00 2.14 1.31

345 8.77 4.92 3.33 2.39 1.45

• 56 .105 9.07 4.23 2.95 2.44 1.64

.53 .077 7.68 3.80 2.71 2.25 1.42

• 44 .042 6.22 3.23 2.34 2.01 1.20

• 39 .C08 5.12 2.78 2.08 1.80 1.03

.35 -.014 4.57 2.50 1.99 1.65 .95

• 31 -.028 4.10 2.19 1.73 1.54 .85

.29 -.027 3.67 2.03 1.63 1.51 .74

.37 -.012 3.91 2.]4 1.95 1.78 .96

• 36 .014 4.57 2.69 1.99 1.81 .98

• 35 .008 4.05 2.30 1.79 1.63 .87

.36 .027 4.00 2.20 1.67 1.51 .83

• 41 .063 4.48 2.42 1.77 1.58 .94

.46 .087 5.18 2.73 1.99 1.69 1.07

.SO .100 5.761 2.88 2.11 1.75 1.15

• 51 .I07 5.93 3.00 2.10 I.?0 1.16

• 52 .111 6.05 3.06 2.11 1.68 1.17

• 52 .119 6.40 ].13 2.14 1.71 1.20

• 5] .132 7.12 3.24 2.20 I.F4 1.24

• 57 .144 8.18 3.43 2.]2 1.85 1.33

.57 .144 7.41 3.21 2.14 1.70 1.22

.45 .091 6.22 2.93 1.93 1.58 1.10

• 49 .111 6.95 3.20 2.14 1.76 1.22

.$4 .136 8.41 3.78 2.56 2.11 1.46

.58 .140 9.42 4.28 2.95 2._I 1.69

•63 .088 0

•56 .031 15

.45 -.020 50

•]8 -.068 45

•33 -.I04 60

•26 -.144 75

•25 -.164 90

• 35 -.139 105

.38 -.110 120

•35 -.102 135

• 36 -.071 150

.41 -.020 165

• 48 .057 180

.51 .064 195

•52 .073 210

.5] .094 225

.54 .108 240

.56 .117 255

• 60 .128 270

• 51 .110 285

.49 .084 300

.54 .102 ]15

• 63 .110 530

.68 .133 345

Ap, Ib/sq in., at-

llom p

deg x/c = x/c =

0.017 0.040

0 9.54 5.87 4.12 3.18 2.56

15 7.97 5.31 3.74 2.84 2.31

30 6.53 4.75 ].20 2.42 2.05

45 5.61 4.12 2.97 2.34 1.?9

60 5.03 3.73 2.74 2.16 1.65

75 4.40 ].23 2.44 1.91 1.45

90 4. I0 5.01 2.]8 1.81 1.37

105 4.26 3.12 2.46 1.90 1.50

120 5.84 4.41 3.]0 2.33 1.90

135 5.06 ].68 2.88 2.0] 1.70

150 4.96 3.52 2.69 1.97 1.60

165 5.32 ].76 2.84 2.09 1.73

180 5.89 4.19 3.06 2.30 1.91

195 6.37 4.41 ]. 16 2.42 1.98

210 6.40 4.54 3.11 2.,]9 1.95

225 6.50 4. ]0 3.12 2.39 1.93

240 6.70 4. ]8 ]. I 1 2.41 1.92

255 7.04 4.50 3. 16 2.46 1.96

270 7.15 4.$6 3.21 2.53 2.02

285 5.76 ].80 2.60 1.99 1.56

300 5.89 3.77 2.67 2.06 1.61

315 6.45 4.20 2.95 2.26 1.79

]30 7.95 5.07 3.50 2.76 2.21

]45 9.51 5.79 4. 12 3.25 2.61

r/R = 0.85

x/c = x/c = x/c = x/c =
0.090 0.130 0.168 0.233

x/c = x/c :
0.335 0.500

2.51 1.50 .82 .63

2.08 1.]7 .67 .56

1.82 1.19 .55 .45

1.60 1.00 .40 .]8

1.49 .90 .28 .31

1.27 .77 .IS .24

1.18 .74 .13 .22

1.26 .82 .20 .27

1.64 1.04 .35 .37

1.47 .99 .34 .39

1.38 .94 .]4 .41

1.47 1.03 .41 .47

1.66 1.1] .51 .54

1.74 1.18 .55 .57

1.73 1.16 .56 .56

1.74 1.17 .58 .57

1.75 1.16 .61 .56

1.81 1.19 .65 .57

1.87 1.23 .68 .57

1.49 .94 .49 .42

1.55 .98 .54 .45

1.70 1.07 .60 .51

7.02 1.30 .73 .58

2.36 1.55 .87 .69

t_no m ,

x/c = x/c = x/c = deg

0.625 0.769 0.915

.31 .126 0

• 26 .096 IS

.19 .055 30

• 1] .016 45

.09 -.015 60

• 05 -.046 75

• 05 -.044 90

• 08 -.0_2 10S

.14 -.004 120

.17 .018 135

• 20 .022 150

.24 .042 165

• 30 .063 180

• 32 .082 195

• 32 .083 210

• 32 .oqk 225

• 31 .100 240

.32 .112 255

• 31 .129 270

• 20 .077 285

• 24 .090 300

• 26 .I04 315

• 31 .126 ]50

• 36 .151 345
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TABLE 13 - Continued

FLIGHT 10, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 79 KNOTS)

(a) Differential pressures - Concluded

_p, lb/sq in., at-

_nom' r/R = 0.75

deg x/c = x/c = x/c = x/c =

0.0_7 0.090 0.168 0.23_

0 6.57 3.39 2.51 1.88

15 6.58 3.16 2.40 1.80

30 6.08 2.87 2.25 1.69

_5 5.46 2.63 2.15 1.63

60 4.84 2.42 2.07 1.57

75 4.17 2.09 1.79 1.45

90 5.62 1.81 1.61 1.36

105 3.65 2.11 1.77 1.47

120 3.93 2.42 1.88 1.55

155 k.O0 2.49 1.99 1,64

150 4.99 3.05 2,48 1.79

165 5.25 2.75 2.37 1.74

180 5.51 2.95 2.39 1.75

195 5.73 2.98 2.35 1.72

210 5.73 2.88 2.24 1.64

225 5.58 2.80 2.13 1.56

2_0 5.40 2.78 2.08 1.52

255 5.17 2.75 2.Ok 1.48

270 4.81 2.27 1.75 1.24

285 4.36 1.93 1.50 1.08

300 _.06 2.03 1.55 1.14

315 4.23 2.1_ 1.65 1.23

330 k.84 2.63 1.98 1.49

345 5.69 3.28 2.43 1.81

r/R = 0.55

x/c: x/c= x/c= x/c: XlC= x/c= x/c= x/c= x/c= I x/c:

0,335 0.625 0.015 0.017 0,090 0.168 0.233 0,335 0.625 0.015

1.41 .55 .109 2.90 1.36 1.01 .83 .65 .34 .078

1.30 .50 .090 2.98 1.40 1.04 .85 .66 .35 .083

1.19 .kS .079 2.99 1.38 1.04 .85 .66 .35 .094

1.09 .41 .067 2.99 1.46 1.04 .84 .67 .36 .104

1.00 .36 .017 2.80 1°36 .94 .77 .63 .]k .107

.86 .29 .028 2.55 1.24 .93 .69 .58 .32 .I08

.79 .27 .050 2.5] 1.23 .98 .68 .58 .31 .109

• 90 .31 .C71 2.83 I.k2 1.07 °78 .65 .37 .124

1.00 .37 .095 3.29 1.71 1.15 .94 .75 ._0 .140

1.11 .43 .131 3.75 1.84 1.34 1.08 .86 .43 .Ikk

1.24 .46 .I45 3.65 1.78 1.32 1.07 .85 .42 .153

1.25 .49 .143 3.68 1.83 1.54 1.09 .86 .43 .124

1.29 .52 .135 3.h0 1.66 1.24 1.01 .81 .kO .112

1.28 .51 .145 2.9_ 1.42 1.08 .89 .71 .36 .092

1.23 .49 .Ik0 2.h8 1.17 .93 .77 .62 .32 .075

1.19 .48 .131 2.07 .94 .76 .65 .50 .27 .053

1.17 .48 .131 1.82 .77 .64 .53 .h2 .20 .028

1.15 .48 .129 1.54 .59 .54 .44 .34 .15 .018

• 95 .55 .107 1._5 .54 .49 .hl .]1 .lk .012

.84 .34 .07_ 1.36 .52 .48 .39 .30 .14 .006

.87 .36 .C86 1.33 .52 .48 .39 .30 .16 .010

.94 .39 .088 1.43 .59 .52 .43 .33 .18 .019

1.16 .48 .102 1.85 .81 .67 .55 .42 .23 .041

1.38 .57 .121 2._6 1.13 .87 .71 °55 .30 .065

_nOD1 _

deg

0

15

30

45

6O

75

9O

105

120

135

150

165

180

195

210

225

2_0

255

270

285

300

315

33O

345

deg x/c =

0.042

x/c =

0.158

Z_p, Ib/sq in., at -

r/R = 0.40

x/c =

0.800

x/c = x/c =
0.60O 0.910

0 .87 .44 .32 .22 .102

15 1.11 .54 .38 .25 .113

30 1.28 .59 .42 .27 .12C

_5 1.40 .63 ,45 .28 .127

60 1.43 .65 ._7 .28 .127

75 1.43 .70 .47 .28 .127

90 I._5 .73 .k9 .29 .138

105 1.66 .85 .56 .3_ .151

120 2.00 .92 .66 .38 .162

135 2.18 1.04 .72 .41 .164

150 2.29 1.15 .78 .42 .154

165 2.15 1.12 .75 ._2 .147

180 1.96 .99 .66 .37 .133

195 1.59 .81 .54 .31 .113

21C 1.20 .62 .41 .24 .092

225 .87 .46 .30 .19 .075

240 .60 .33 .21 .15 .064

255 .41 .25 .16 .12 .057

270 .32 .20 .13 .11 .057

285 .28 .19 .13 .12 .063

300 .28 .19 .lk .15 .067

515 .hi .23 .17 .15 .073

330 .57 .31 .23 .18 .081

345 1.05 .52 .36 .25 .103

r/R = 0.25 Cnom'

x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910

• 12 .07 .Oh .Oh -.012 0

.17 .10 .06 .05 -.011 15

.41 .21 .12 .07 -.002 30

.51 .25 .14 .08 -.002 45

• 56 .29 .16 .08 .007 60

.64 .33 .18 .09 .011 75

.71 .37 .20 .I0 .014 90

.87 .46 .26 .13 .02_ 105

1.14 .59 .36 .17 .041 120

1.34 .69 .42 .18 .042 135

1.39 .70 .42 .19 .046 150

1.24 .67 .41 .19 .039 165

1.06 .57 .36 .18 .036 180

.84 .44 .27 .12 .020 195

.kS .25 .14 .06 .001 210

.18 .12 .OS .02 -.022 225

.12 .Oh °00 .00 -.02_ 240

• 01 .01 -.02 -.01 -.034 255

-.01 .01 -.02 -°01 -.031 270

-.01 .01 -.01 .00 -.030 285

-.01 .01 .00 .01 -.026 300

• 00 ,02 .01 .02 -.017 315

-.Oh .00 .00 .02 -.017 330

-.Ok .01 .01 .02 -.018 345
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TABLE 13 - Continued

FLIGHT 10, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 79 KNOTS)

(b) Section aerodynamic loading

Section aerodynamic loading, l, lb/in., at -

r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R ffi 0.85 r/R ffi 0.g0 r/R ffi 0.95

0
15
30

h5
60
75
90

105
120
135

150
165
180
195
210

225
2k0
255
270
285
300
315

330
3_5

r/R = 0.25

.64 _.99

.91 5.9k
1.83 6.60

2.21 7.05
2.48 7.17
2.81 7.27
3.12 7.55
3.9_ 8.68
5.26 9.98

6.07 10.85
6.22 I ! .k9
5.8ll I 1.03
5.16 9.88
3.84 8.12

2.03 6.20
• 67 k.6k
.16 3.38

-.23 2.57
-.2k 2.21

-.Ik 2.12
-.03 2.28

• 12 2.81
-.02 3.65

• Ok 5.71

10.18
10.50
10.52

10.70
10.04

9.35
9.33

10.57

12.12
13.55

13.32
13.43
12.kk

10.82
9.28

7.60
6.20
k.98

k.58
4.42

4.51
5.02
6.52
8.69

22.23
20.99
19.26
17.71

16.07
13.88
12.49
13.91
15.49
16.68
19.57

19.34
20.11
20.20
19o51
18.91

18.54
18.20
15.28
13.$1
13.82

14.67
17.68
21.34

26.53
23.k0
19.81
17.13

15.32
13.11
12.42
13.41
17.98
16.44
15.85
17.27

19.13
20.10
19.97
20.13
20.20
20.81

21.28
16.57
17.20
19.06
22.95
27.21

27.23

23.93
19.90

16.87
15.18
13.19
11.98
14.58
15.95

1_.13
13.73
15.39
17.74
19.01
19.40

19.76
20.34
21.k0
23.20
21.10
18.85

20.92
2_.90
28.20

27.31
2k.kO
20.55
17.62
16.17
14.94

13.02
19.36

15.21
13.91
13.58
15.1k
17.17

18.k9
18.84
19.36
19.88
20.k0

22.23
25.34
19.5k
21.56
24.78
27.7k

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1
2
3
k

5
6
7
8
9

I0

15.084
2.211

.000

.005

.059
-.018

.041

-.023
.000
.005
.Olk

-5.275

.077

.064
-.032
-.032
-.023

.018

.009

.005

.018

10

es-o+7 eCO'n*oom
n= 1

+ Bn, 8 sin n qSnom)

Flap motion

n an, s, deg

0 3.572
! -.306
2 -.081
3 .089
k .026
5 .024
6 .OIk

7 -.OOk
8 -.008
9 .008

10 .018

bn,s, deg

-.460

-.130
-.105

.006
-.038

.002
-.006

.OOk
-.010

-.014

10

/38 =aO + _ Ian, sC°Sn_nom

n= 1

+ bn, s sin n _nom)

Lag motion

En, deg Fn, deg

|

10

=E O+ _'- IEncoSn_nom

n= 1

+ F n sin n q_nom)
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TABLE 13 - Concluded

FLIGHT 10, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 79 KNOTS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.025

_nom'

deg

0

15

30

45

60

75

90

1o5

120

135

150

165

18o

195

210

225

240

255

270

285

300

315

330

345

-824

430

1570

863

-117

248

316

-3ll

8

-1656

-83

840

191

-550

487

749

909

977

-151

-425

122

362

-585

Ill

0

I180

2063

I172

182

-281

-734

-1345

-2195

-2120

=1064

-206

-718

-1073

-107

998

1551

1988

1757

1584

2021

1749

1295

454

9

832

1790

1238

136

-931

-1790

-2368

-3652

-2576

-1844

-L085

-1293

-1293

-949

588

1790

2224

2631

2703

2775

2405

1745

-452

-339

272

1035

1092

-15

-1398

-2600

-3430

-4Z69

-3106

-2524

-2123

-1903

-1665

-1694

-196

1655

2218

3162

3582

3019

2676

1321

-988

-2044

-1577

-1208

-64

-337

-2211

-3900

-5441

-4825

-4129

-3540

-390t

-3214

-3126

-3293

-2369

-231

1978

3606

4442

3175

2075

-477

-1401

-4134

-3975

-3437

-1656

-1129

-3099

-5666

-7228

-5865

-5417

-5517

-6492

-5995

-5865

-5557

-5089

-3159

861

3657

4433

3378

393

-2661

-2960

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

3L5

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-5739

-7237

-6846

-3818

-3346

627

2304

ILl5

2564

1717

790

X310

790

-969

-1652

-4371

-7253

-7725

-IIIII

-13244

-ill60

-L0948

-9060

-6732

-I0094

-12291

-12031

-7017

-3468

-1319

-2523

-5128

-4591

-4624

-2344

-781

-195

-2247

-5291

-8710

-LI60B

-11543

-12910

-13203

-12910

-10924

-7896

-8140

736

-544

-96

2976

8704

7936

5376

41L2

2112

4528

6960

8464

9120

8496

5200

2816

1440

-672

592

464

-208

2640

4208

3536

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

781 547

696 322

688 285

724 363

841 431

74I 510

669 366

615 318

474 133

234 -134

-243 -509

-360 -653

-315 -554

-226 -537

-252 -650

II -599

-50 -660

-140 -633

87 -432

t14 -352

-313 -608

-426 -635

-Ill -233

543 181

148

147

133

148

154

133

106

8l

51

lO

-23

-31

-21

-21

-20

6

9

14

46

66

51

31

74

140
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TABLE 14

FLIGHT ii, TRIM LEVEL F].IGHT OUT OF GROUND EFFECT (V = 88 KNOTS)

(a) Differential pressurel

Ap, lb/sq in., at-

r/R = 0.96 r/R = 0.90
tom' l_noln'

leg -xlc : XlC : XlC = XlC = xle = xlc = x/c = Xlc : XlC : xle : XlC = x/c : x/c = x/c = deg
0.017 Q.O90 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0,168 0.233 0.335 0.625 0.915

7.93 5.18 3.58 2._6 1._2 .62 .105 9.73 b.49 3.20 2.65 1.92 .72 .087 6

6.92 _.84 3.61 2.25 1.15 .52 .071 7.86 k°05 2.88 2o_5 1_69 .60 ,028 21

5.15 k.2k 3.43 1.94 .81 .39 .032 6.21 3.33 2.42 2.18 1.kk .47 -.047 36

5.96 3.82 3.30 1.76 .62 .31 -.002 4.98 2.80 2.12 2.00 1.24 .37 -°098 51

3.47 3.66 3.31 1.74 .47 °29 -.019 k.39 2._0 2.02 1.91 1.1S .29 -o150 66

3.08 3.52 3.29 1.69 .36 .22 -.031 3.82 2°00 1.88 1.76 .98 .23 -,192 81

2.93 5.43 3.24 1.67 .39 .22 -.015 3.47 1.85 1.74 1.68 .95 .20 -,197 96

2.69 3.65 3.28 !.81 .46 .27 -.006 k.21 2°30 2.18 1.92 1.13 .28 -,190 111

2.22 2.85 2.84 1.46 .kl .29 .011 3.79 2.16 1.99 1.76 1.03 .30 -°136 126

2.2_ 2.63 2.kl 1.33 .42 .50 .015 3.71 2.06 1.82 1.58 .98 .31 -.117 141

2.39 2.61 2.20 1.31 .52 .36 .05? k.O6 2.25 1.92 1.59 1.02 .40 -,063 156

3.02 2.94 2.35 1.47 .69 ._3 .080 4.8_ 2,62 2.12 1.72 1.20 .48 ,OO5 171

3.66 3.21 2.54 1.58 .86 .47 .099 5.57 2°92 2.31 1.84 1.30 .55 ,061 186

k.5k 3.30 2.52 1.65 .96 .51 .111 6.06 3,08 2.34 1.85 1.34 .56 .082 201

4.75 3.30 2.47 1.66 I.O0 .52 .118 6.20 3.16 2.34 1.80 1.83 .57 ,106 216

5.03 3.31 2.h0 1.68 1.04 .52 .124 6.43 3,26 2.35 1.80 1.37 .57 .122 231

5.32 3.37 2.39 1.71 1.08 .52 .124 6.86 3.34 2.37 1.83 1._0 .60 °13_ 246

5.93 3.53 2.47 1.76 1.14 .55 .1_1 T.8k 5.48 2.45 1.87 1.45 .65 .150 261

6.43 3.76 2.60 1.87 1.23 .57 .1_5 8._0 3,60 2.51 1.92 1.52 .64 °143 276

6.8_ 3.87 2.64 1.89 1.25 .55 .128 7.39 3.29 2.28 1.77 1.37 .59 o110 291

6.20 3.58 2.k5 1.71 1.09 .45 .109 6.87 3,20 2.21 1.76 1.33 .55 .120 306

6.80 3.93 2.73 1.92 1.23 .52 .139 7.81 3.63 2.51 1.99 1.51 .59 .126 321

8.01 4.60 3.15 2.26 1._3 .65 .1_3 9.58 4.27 2.96 2.40 1.81 .72 o140 336

8.99 5.07 3._ 2°46 1.51 .66 .130 10.42 4,63 3.24 2.6_ 1.95 .77 ,139 351

Ap, Ib/eq in., at -

l_Jnom J

deg

r/R = 0.8S

x/c= x/c= x/c= x/c= x/c= x/c=
0.01_ 0.040 0.090 0.130 0.168 0.233

6 10.28 6.19

21 8.83 5.95

36 7.00 5.23

S! 5.73 4._0

66 5.09 3.91

81 4.37 3.41

96 k.O? 3.08

|11 4.15 3.16

126 5.22 4.13

141 k.92 3.68

156 5.12 3.80

171 5.72 4.28

186 6.37 4.68

201 6.75 4.84

216 6.89 4.73

231 7.00 4.71

246 7.18 k.77

261 7.50 4.84

276 6.95 _.83

291 6.57 4.23

306 6._4 4.25

521 7.20 k.79

336 8.81 5.66

351 10.41 6.2_

4.?0 3.54 2.99 2.50

k.31 3.20 2.73 2.26

3.78 2.78 2.40 1.95

].34 2.38 2.11 1.68

3.13 2.30 1.95 1.50

2.79 2.04 1.74 1.23

2.61 1.71 1.62 1.15

2.70 1.88 1.65 1.26

3.36 2.37 2.05 1.55

3.06 2.17 1.89 1._2

3.06 2.18 1.93 1._2

3.$1 2._2 2.10 1.63

3.49 2.61 2.23 1.78

3._9 2.66 2.26 1.82

3.45 2.62 2.21 1.8_

3.45 2.64 2.21 1.84

3._5 2.66 2.20 1.88

8.50 2.69 2.24 1.92

8._5 2.69 2.21 1.91

3.04 2.29 1.88 1.66

3°06 2.34 1.95 1.69

8._5 2.66 2.18 1.91

_.11 3.15 2.61 2.2_

_.69 3.59 2.98 2.5_

x/c= x/c=
0.335 0.500

1.68 .89 .74

1._9 .71 .62

1.29 .53 .50

1.09 .39 .39

• 99 .30 .3_

• 83 .17 .23

.77 .lk .23

• 86 .20 .30

1.07 .32 .39

1.00 .32 ._3

1.03 .39 .48

1.18 .51 .57

1.28 .61 .61

1.30 .65 .63

1.28 .67 .64

1.28 .69 .65

1.28 .71 °63

1.29 .73 .64

1.28 .74 .61

1.0? .62 .52

1.10 .63 .5_

1.26 .72 .61

1.49 .85 .71

1.71 .96 .79

_nonl J

x/c : x/c = x/c : deg

0.625 0.769 0.915

• 36 .136 6

• 29 .083 21

• 20 .033 36

• 13 -.015 51

• 09 -.045 66

• 03 -.082 81

.03 -.086 96

• 09 -.078 Ill

• 15 -.035 126

• 19 .001 141

• 24 .012 156

.31 .048 171

• 36 .068 186

• 37 .083 201

.37 .093 216

• 37 .106 231

• 36 .111 246

• 35 .127 261

• 3_ .132 276

.28 .104 291

• 29 .108 306

• 33 .127 321

• 38 .115 336

• 41 .151 351
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TABLE 14 - Continued

FLIGHT 11, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 88 KNOTS)

(a) Differential pressures - Concluded

Ap, lb/sq tn., at-

_nom' r/R = 0.75

deg Xlc = x/c = xlc = xlc = x/c = xlc = x/c =

0.017 0.090 O,|Q8 0.23_ 0.335 0.625 0.915

6 6.80 3.k7 2.53 2.00 1.;0

21 6.6k 3.25 2.k2 1.93 1.30

36 6.15 2.9k 2.26 1.82 1.16

51 5,37 2.59 2.1_ 1.69 1.01

66 _.61 2.3k 2.01 1.58 .91

81 _.83 2.0k 1.82 I.kO .7_

96 3.26 1.80 1.70 1.32 .6k

Ill 3.31 2.02 1.89 1.k5 .Tk

126 3.69 2.2k 2.07 1.61 .9k

Ikl k.26 2.71 2.38 1.8k 1.12

156 k.78 2.80 2.38 1.83 1.18

171 5.12 2.87 2.37 1.83 1.22

186 5.k1 2.98 2.36 1.83 1.25

201 5.62 2.98 2.29 1.75 1.20

216 5.56 2.85 2.15 1.65 1.16

231 5.k8 2.77 2.0k 1.58 1.13

2k6 5.29 2.73 1.97 1.52 1.09

261 k.83 2.65 1.89 I.k5 1.06

276 k.55 2.27 1.6k 1.25 .89

291 _.17 1.96 I._3 1.11 .79

306 3.99 2.03 !.k7 1.17 .85

321 _.27 2.27 1.65 1.32 .96

336 k.92 2.76 1.99 1.60 1.17

351 5.90 3.35 2.kl 1.9k 1.39

.58 .072

.52 .050

.kS .029

• 38 .027

.33 -.035

• 25 -.002

.2k .012

• 28 .0$3

.35 .070

.k2 .I01

.k7 .!15

.50 .110

• 51 .125

,50 .110

.kS .101

.kS .101

.k6 .093

.k6 .089

.36 .065

• 35 .0_I

.37 .Okk

.k2 .058

.51 ,067

.59 ,086

r/R = 0.55 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0,090 0._68 0.233 0.335 0,625 0.915

3.t7 1.50 1.07 .90 .70 .39 .063 6

3.21 1.51 1.08 .91 .70 ,39 .OTk 21

3.19 1.52 1.08 .91 .70 .38 .083 36

3.06 I.k6 1.02 .85 .68 .38 .092 51

2.73 1.30 .89 ,76 .63 .35 .093 66

2.k7 1.18 .83 .68 .58 .32 .092 81

2.52 1.25 .89 .71 .59 .Sk .098 96

2.97 I.k8 1.Ok .86 .69 .39 .Ilk 111

3.68 !,80 1.29 1.06 oSk .kk .123 126

k. OI 1.93 t.kO 1.16 .92 .k7 .136 I_!

k.O3 1.96 I.k3 1.18

3.9k 1.92 1.39 1.15

3.58 1.7k 1.25 1.05

2.99 I.k6 1o08 .9k

2.67 1.27 .97 .82

2.27 1.03 .78 .68

1.82 .78 .60 .52

I.k8 o6k .50 .kk

1.28 .5k .k3 .39

1.20 .52 .k2 .37

1.25 .55 .kk ,kO

1.k9 .67 .52 .k6

2.00 .92 .68 .60

2.71 1.27 .92 .78

.9k .k7 .127 156

.90 .k6 .102 171

.83 .k3 .091 186

.76 .38 .025 201

.62 .29 .Ok5 216

.51 .23 .019 231

.kO .17 °.035 2k6

.3k .16 -,020 261

.30 .16 -.023 276

.29 .16 -.022 291

.31 .19 -.013 306

.36 .22 .003 321

._6 .27 .028 336

.61 .35 .053 331

Ap, lb/sq in., at-

Wnom' r/R = 0.40

deg x/c = x/c = x/c = x/c = x/c =

0,042 0.158 0.300 0.600 0.910

6 ,67 .35 .25 ,2k .072

21 1.07 .5_ .35 .28 .08k

36 1.16 .56 .37 .29 .088

51 1,23 .60 .39 .30 .096

66 1,2_ .62 .kO .30 .099

81 1.17 .61 .39 .30 .09k

96 1.21 .62 .kl .32 .108

Ill 1._9 .77 .50 .38 .122

126 1.85 1.00 .62 .kk ,138

lkl 2.12 1.12 ,70 .k8 .Ik8

156 2.27 1.22 .76 .50 .136

171 2.18 1.20 .7k .k9 .131

186 1.92 1.07 .65 .kk .112

201 1.53 .85 .52 .36 .086

216 I.II .6k .37 .28 .060

231 .73 .k2 .2k .21 .035

2k6 .k6 .27 .15 .16 .019

261 .28 .18 .09 .13 .015

276 .18 .13 .07 .13 .018

291 ,17 .12 .07 ,13 .020

306 .17 .12 .08 .lk .029

321 .23 .15 .11 .17 .OkO

356 .k2 .25 .16 .20 .050

J 351 .56 .32 .22 .23 .06k

r/R = 0.25 _nom'

x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.9t0

.16 .06 .05 .Ok .017 6

• 12 .05 .05 .05 .018 21

• 38 ol7 .12 .07 .026 36

.53 .25 .15 .08 .035 51

.57 .27 .16 .08 .035 66

• 63 .30 .19 .09 .O_k 81

.73 .36 .23 .10 .050 96

• 97 .k9 .50 .Ik .061 111

1.29 .66 .kl .18 .079 126

1.50 .75 .k7 .20 .085 lkl

1.62 .80 .50 .22 .087 156

1.k6 .77 .k9 .22 .083 171

1.33 .68 .kk .20 .081 186

.87 .k3 .28 .13 .0k9 201

• k6 .21 .13 .05 .020 216

.20 .09 .02 .01 .006 231

• 15 .03 .O0 .00 -.006 2_6

.09 -.02 -.02 -.01 -.013 261

• 07 -.02 -.02 -.01 °.026 276

• 06 -.01 -.01 .00 -.027 291

• 06 .O0 .00 .02 -.006 306

.07 .02 .02 .03 .005 321

-.01 -.Ok -.01 .02 .011 336

• 00 -.01 .01 .02 .017 351 I

I
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TABLE 14 - Continued

FLIGHT 11, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 88 KNOTS)

(b) Section aerodynamic loading

_qom,

aeg

Section aerodynamic lording, Z, Ib/in., at-

r/a = 0.25 r/a = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.g0 r/R = 0.95

6 .82
21 o81

36 1.85
51 2.k5
66 2.55
81 2.90
96 3.39

111 4oSk

126 6o0_
141 6.86
156 7.35
171 7.05

186 6.38
201 k.03
216 1.9_
231 .64
2_6 .23
261 -.06
2?6 -.12
291 -.01
306 .18
321 .41

336 .04

351 .20

_.24
5.83
6.18

6.50
6.59
6.39
6.75
8.22

10.02
11.19
11.91
!1.56

10.22
8.22

!1.10
11.21
11.20

10.87
9.82
8.98
9._1

!1.03

13.27
!b.36
lk.k9
lk.O_
12.8k
10.96

22.58
21.2]
19.25

17.07
15.12
12.85
11,53
12.86
!k.98

17.70
18.70
19.33
19.89
19.59

29.79
26.22
21.97

18._6
16.67
13.96
13.08
lk.03
17.80

16.98
17.58

19.88
21.50
22.09

6.09 9.37
k.ll 7.62
2.7k 5.73
1.90 4.89
1,57 k.3k
!.$2 _.17
1.68 k.53

2.15 5.42
3.01 T. 16
3.T9 9,63

18.87
18.39
17.80

17.06
14.66
13.10
13.49
15.08
18.06

21.63

22.09
22.27
22.33

22.8k
22.12
19.k3
19.68
22.16
26.35
30.29

30.03
25.90
21.12

17.58
15._T
13.18
12.22
15.21
1_.27

13.68
15.14

17.83
20.01
20.89
21.16
21.68
22._7

23.98
2_.84
22.36
21.k4
2k.12
28.96
31.33

27.85
24.99
20.41
17.52

16.23
14.88
14.80
15.55
13.32

12.k6
13.03
15.32

17.34
18.71
19.02
19.3k
19.75
20.99

22.33
22.67
20.40
22°?6
26.7k
28.92

Pitch motion

n An, s, deg Bn, s, deg

0 15.169
1 1.571

2 -.076

3 .018
4 .Okk
5 -.026

6 .000
7 .023
8 .000
9 -.012

10 .003

-5.931
.061

.120
-.035
-.023
-.006

.012

.018

.009
.000

10

n= I

+ Bn, s sin n (_Jnom - 601

(c) Harmoni c analysis of blade root motions

Flap motion

Rn, s, deg bn, s, deg

0 3.86k
1 .204
2 -.151

3 .000
.082

5 .OOO
6 -.008
7 .020
8 -.008
9 .020

10 .008

-.249
-.090
-.220
-.Ok5
-.OOk
-.033

.000

-,012
-.020
-.029

10

n= 1

+ bn, s sin n _nom-60)]

Lag motion

0
1
2

3
k
S
6
7
8

9
10

En, deg Fn, deg

7olkO
-°383 .112

.014 .022

.061 -.05_

.009 -.012

.000 .014

.000 .011
.001 .001

-.OOS -.003

-.007 .001
•000 -.007

10

n=1

+ Fn sin n (t/Jnom - 6°)I
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TABLE i4 - Concluded

FLIGHT 11, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 88 KNOTS)

(e) Flapwise bending moment

Flapwise bending moment, in-lh, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 _r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

O
_/nom'

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

1273

2709

2835

2379

1455

1786

1558

942

783

76

1775

1535

1193

1148

2196

2105

2630

2436

1512

1604

1900

1638

988

1763

1617

2772

3119

1964

1106

512

-107

-602

-1262

-825

-17

#t

-338

66

1155

2096

2665

3011

2863

2846

2912

2087

1749

1535

2278

272i
3526

2468

1501

172

-651

-1257

-1738

-750

-488

-27

-344

54

84l

2432

3399

3923

4285

4204

3869

2992

2251

1464

1287

1554

2318

1774

620

-1088

-2109

-2996

-2901

-2052

-1909

-1384

-1346

-1203

-602

1268

2823

3577

4359

4321

3195

2699

1259

209

-674

109

408

1227

338

-1607

-3156

-4168

-3464

-3112

-2786

-2980

-2469

-2883

-2628

-1132

1121

3374

4720

4835

3506

2441

267

-498

-3688

-2703

-2096

-723

-1240

-3459

-5380

-6265

-5479

-5410

-5648

-6464

-5877

-6007

-5410

-4385

-1847

1894

4033

4103

2749

371

-2345

-2763

-6077

-6119

-3426

-2547

-1956

-3117

-5507

-5476

-5633

-6062

-6527

-6328

-6857

-5873

-5905

-6030

--4456

-915

962

2401

1538

-2741

-5183

-5894

-5716

-5709

-3402

-3015

-2482

-2657

-3446

-3913

-3548

-3446

-3811

-3745

-4672

-3964

-4365

-4563

-3986

-2978

-2738

-1475

-1920

-4300

-5504

-6096

nom

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(f) Chordwise bending moment

Chordwise bending moment, ia-lb, at -

r/R = 0.150 r/H = 0.375 r/R = 0.575 r/R = 0.825

-5740

-6684

-5919

-2663

-1816

1163

2547

1342

2352

1782

805

1570

1131

-497

-1751

-4681

-6830

-8605

-11307

-12072

-10037

-8572

-6830

-5544

-8156

-8889

-7228

-1791

537

1286

-228

-2556

-1612

-586

1286

2930

2426

195

-2654

-6040

-8466

-9084

-9703

-8889

-7880

-5877

-4786

-6072

102

-170

2070

5366

9110

7414

4390

3766

3110

5446

8390

9014

9158

7990

5414

3462

1782

326

1254

1878

2038

3654

3894

2326

13222

13176

14109

14448

16031

14796

13771

14201

13451

14841

16O13

15894

16113

15820

15079

14759

14301

13634

14475

14036

14219

14677

14732

14631

(g)

{
_/nom '

deg

6

21

36

51

66

81

98

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

738 812

686 660

593 556

579 619

802 753

654 815

504 646

319 398

233 337

-190

-563

-674

Pitch-horn

load, lb

165

173

148

157

172

145

109

75

29

-74 -14

--439 -40

-446 -49

-607 -437

-547 -475

-461 -536

-182 -456

-178 -452

-71 -346

-27 -269

-224 -268

-624 -546

-490 -336

-193 13

286 372

-43

-41

-33

2

14

37

59

68

52

52

81

130

71



TABLE 15

FLIGHT 12, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 92 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at -

15

3O

_5

60

75

90

105

120

135

15C

165

180

105

210

225

2uO

255

27O

285

300

315

330

3_5

Snore' r/R = 0.95

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.099 0,168 0.233 0.335 0.625 0,915

0 9.28 5.21 3.kq 2.44 1.44 .52 .119

8.17 5.10 3.47 2.59 1.]5 .59 .081

6.22 k.57 3.32 2.09 1.05 .k8 .C42

4.69 3.98 3.28 1.86 .83 .kl .010

_.97 3.64 3.21 1.81 .70 .37 -.02_

3.34 3.57 3.15 1.67 .51 .29 -.C_1

2.53 3.10 3.01 1.25 .kl .29 -.Ok2

5.67 k. O0 3.57 1.97 .62 .35 -.016

2._6 2.93 2.69 1.55 .42 .31 -.COB

2.12 2.kk 2.32 1.34 .39 .29 -.C06

2.22 2.k3 2.18 1.23 ._3 .37 .C2_

5.03 2.81 2.]0 1.k0 .65 .42 .069

k.02 3.29 2.51 1.63 .88 .49 .C97

_.6_ 3.44 2.5k 1.71 .98 .53 .111

_.90 3._7 2.47 1.70 1.00 .53 .115

5.14 3.47 2.41 1.71 1.05 .55 .126

5.52 3._9 2.k2 1.73 1.08 .5k .130

5.62 3.52 2.41 1.74 1.10 .53 .170

5.99 5.63 2.46 1.77 1.14 .53 .13_

6._8 ].87 2.61 1.91 1.24 .57 .lk8

6.26 3.74 2.46 1.75 1.10 .45 .107

6.97 4.C7 2.74 2.00 1.25 .55 .138

8.89 k.64 3.08 2.22 l.kC .59 .17k

9.61 5.05 3.36 2.39 1._6 .57 .188

r/R : 0.90 _nom'

x/c = x/c : x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0.233 0.335 0.625 0.915

10.06 k._3 3.07 2._5 1.62

8._7 _.09 2.95 2.43 1.58

6.93 3.50 2.60 2.20 1.32

5.50 2.93 2,25 2,00 1.12

_.75 2.61 2.13 1.83 .99

_.10 2.20 1.87 1.60 .87

3.67 2.03 1.79 1.61 .80

4._9 2.51 2.13 1.89 1.01

3.84 2.22 1.85 1.68 .85

3.k_ 1.85 1.54 1.45 .73

3.51 1.85 1.40 1.25 .Tk

k.41 2.3U 1.77 1.58 .93

5.38 2.78 2.07 1.76 1.12

6.00 _.01 2.20 1.79 1.20

6.07 5.02 2.17 1.74 1.20

6.25 5.08 2.19 1.72 1.23

6.80 3.11 2.17 1.71 1.23

7.17 3.11 2.15 1.70 1.25

6.97 3.15 2.17 1.72 1.27

7.28 5.24 2.25 1.78 1.34

6.22 2.89 1.95 1.58 1.09

8.a5 3._7 2.kO 1.92 I._6

9.78 3.92 2.7u 2.17 1.55

10.7_ 4.37 3.09 2._2 1.65

• 53 .154 0

• 62 .048 15

.48 -.017 30

.39 -.068 45

.32 -.119 60

.26 -.164 75

• 25 -.174 90

.34 -.152 105

• 31 -.150 120

• 70 -.13_ 135

• 33 -.084 150

• 42 -.005 165

.SO .055 18C

• 55 .071 195

.$4 .077 210

• 55 .102 225

.54 .113 240

.55 .117 255

.55 .121 270

• 58 .I44 285

• 43 .lOu ]00

• 60 .125 315

• 65 .15U 330

.64 .227 3_5

Ap, lb/sq in., at-

deg x/c =

0.017

10.22 6.011 9.54 5.86

3C 7.34 5.25

45 5.90 4._2

60 5.30 3.99

75 _.49 3.38

90 k,20 3.10

105 k. IT "_.15

120 5.13 3.84

135 k.37 3.12

150 k.k5 3.05

165 5.13 3.68

180 6.13 _._4

195 6.51 k.55

210 6.55 4.t11

225 6.63 k.t_l

240 6.80 4.3_

255 6.61 h.28

279 6.19 k. 30

285 5.71 _,.85

300 6.00 3.77

318 7.26 k.53

330 8.70 5.21

3_5 I0.01 6.]8

x/c : x/c = x/c =
0.040 0.090 0.130

4.50 3.53

_.11 3.13

3.62 2.13

3.17

2.97

2.55

2.46

2.59

5.05

2.51

2._0

2.77

7.15

5.26

3.16

3.15

3.08

3.01

7.00

2.70

2.64

_.15

3.65

4.20

r/R = 0,85

x/c = x/c = x/c =

0.168 0.233 0.335

2.69 2.41 1.56

2.5_ 2.27 1.50

2.29 2.02 1._3

2.39 1.94 1.71 1.08

2.54 1.79 1.60 .97

2.03 1.5_ 1.35 .80

1.q2 l.k9 1.26 .7k

2.06 1.67 1.53 .88

2.17 1.87 1.49 .96

1.72 1.46 1.26 .84

1.72 1.45 1.20 .82

2.05 1.70 I._ 1.00

2.41 2.01 1.70 1.16

2.50 2.05 1.79 1.21

2.44 1.97 1.77 1.18

2.42 1.94 1.76 1.18

2.k0 1.90 1.7_ 1.15

2.34 1.85 1.72 1.II

2.31 1.85 1.72 1.11

2.15 1.69 1.61 1.03

2.06 1.61 1.57 .96

2.48 1.94 1.8_ 1.16

2.89 2.28 2.11 1.57

3.55 2.68 2.42 1.58

x/c = x/c = x/c =
0.500 0.625 0.769

.79 .63 .32

.73 .61 .29

•61 .51 .22

._k .39 .15

• 32 .32 .09

• 16 .23 .Ok

.12 .21 .Ok

•22 .28 .08

•26 .32 .11

.23 .32 .12

• 26 .36 . 16

• 39 .48 .25

•52 .56 .72

.57 .59 .3k

.57 .58 .34

•59 .58 .33

.61 .56 .31

.60 .55 .29

•61 .52 .28

•58 .48 .26

• 51 .42 .20

•66 .53 .28

• 76 .60 .31

• 86 .71 .39

x/c = deg

0.915

.192 O

.098 15

.063 30

.020 45

-.021 60

-.052 75

- .056 90

-.050 105

-.029 120

-.009 135

.001 150

.072 165

• 061 180

.080 195

.088 210

• 096 225

.100 2_0

.I04 255

.112 270

.125 285

.085 300

.116 315

.179 330

.184 745
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TABLE 15 - Continued

FLIGHT 12, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 92 KNOTS)

(a) Differential pressures - Concluded

Ap, Ib/sq in., at -

V/nora, r/R = 0.75 r/R = 0.55 q/nom,

deg x/c = x/c = x/c = xlc = xlc = x/c = x/c = x/c = x/c = XlC = XlC = x/c = xlc = XlC = deg

0.0_7 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0.,090 0.168 0.233 0.335 0.625 0.915

0 6.68 3.53 2.62 1.97 1.k9

15 6.95 3.33 2.52 1,89 1.39

30 6.57 3.11 2.k2 1.82 1.30

kS 5.83 2.75 2.22 1.69 1.1k

60 5.16 2.55 2.16 1.66 1.07

75 k.kl 2.19 1.89 1.53 .91

90 3.79 1.92 1.70 1.kk .82

105 3.76 2.21 1.85 1.56 .92

120 3.97 2.51 1.97 1,61 1.00

135 k.2k 2.8k 2.23 1.68 1.12

150 k. Tk 2.9k 2.29 1.68 1.16

165 5.01 2.9k 2.32 1.72 1.23

180 5.kl 2.96 2.k] 1.80 1.29

195 5.77 3.05 2.kO 1.76 1.30

210 5.80 2.92 2.25 1.65 1.25

225 5.58 2.80 2.13 1.57 1.20

2_0 5.22 2.69 2.02 I,k7 1.I_

255 k.8k 2.52 1.87 1.35 1.05

270 k.Sk 2.38 1.78 1.29 1.00

285 k.23 1.7_ l.]k .9k .70

300 3.80 1.89 I.kk 1.06 .81

515 k.08 2.25 1.71 1.27 .99

330 4.73 2.70 2.01 1.50 1.17

3k5 5.67 3.23 2.39 1.79 1.38

.60 .12k 3.11 1.kk 1.07 .89 .69 .37 .085 0

.55 .C90 3.16 I.k9 1.09 .90 .70 .37 .088 15

.50 .08_ 3.12 1._k 1.07 .88 .68 .36 .096 30

.k2 .071 3.09 1.k9 1.07 .88 .68 .37 .109 kS

.39 .053 2.92 l.kk .98 .81 .65 .35 .118 60

.31 .O]k 2.63 1.26 .9k .71 .60 .33 .116 75

• 28 .C59 2.73 1.35 1.05 .7k .62 .35 .12k 90

.33 .081 3.08 1.57 1.1k .86 .70 .38 .139 105

.36 .C88 3.59 1.88 1.29 1.05 .8k .k2 ,lk6 120

.kl .112 3.78 1.91 1.37 1.11 .89 .kS ,152 135

.kk .150 3.76 1.87 1.38 1.13 .90 .kk olk9 150

• 50 .150 3.82 1.89 1.39 1.15

.5k .160 3.69 1.86 1.39 1.15

.53 .157 k.OI 2.03 1.50 1.22

.51 .lk3 3.82 1.85 1.k2 1.15

.k9 .135 1.17 1.k5 1.5k 1.]k

.kS .126 .55 .5_ .7k .77

.k2 .126 .81 .21 .28 .27

.kl .131 .80 .23 .26 .22

.2k .088 .88 .27 .31 .27

.33 .079 1.06 .38 .37 .33

.kO .098 I._3 .55 ._9 .kl

.k8 .102 1.88 .79 .6k .Sk

.57 .126 2.59 1.1k .87 .73

• 90 .kS .136 165

• 92 .k6 .133 180

.9_ .kl ,118 195

.8& .2k °098 210

• 92 .3k °097 225

.70 .39 .Ik2 2_0

.21 .17 .059 255

.16 .10 -.018 270

.18 .07 -°008 285

• 23 .10 .003 300

.31 .16 .019 315

• _0 .20 .037 330

• 5k .29 .062 ]kS

l_nom ' r/R = 0.40

deg x/c = x/c = x/c =

0.042 0.158 0.300

0 .69 .35 .26

15 .99 .kS .33

50 1.21 .5_ .39

kS 1.39 ,62 .kS

60 1.50 .66 .k7

75 1.k6 .70 .k7

90 1.58 .79 .53

105 1.92 .95 .63

120 2.16 .99 .72

155 2.35 1.1_ .80

150 2.56 1.2_ .Sk

165 2.3k 1.21 .81

180 2.17 1.09 .72

195 1.76 .87 .57

210 1.27 .65 .k2

225 .83 .kW .28

2kO .50 .28 .18

255 .29 .16 .11

270 .19 .13 .08

285 .15 .12 .08

300 .18 .13 .10

315 .28 .19 .lk

350 .57 .30 .22

3k5 .58 .32 .25

ap, tb/sq in., at -

r/r= 026

x/c = x/c = x/c = x/c = x/c =
0.600 0.910 0.042 0.158 0.300

.21 .09_ .07 .07 .06

• 23 .I01 .25 .12 .07

• 25 .109 .kl .21 .12

.27 .119 .53 .26 .15

• 28 .121 .59 .31 .17

• 28 .122 .69 .36 .20

._1 .1_] .75 .kO .22

.37 .151 1.15 .60 .36

• kO .165 1.35 .68 ._2

.kk .168 l.k8 .77 ._6

.k6 .162 1.58 .81 o50

.k5 .15k 1.73 .89 .5k

.kl .137 I.k6 .75 .k7

._2 .109 .�k .51 .32

•25 .088 .39 .39 .1_

.18 .067 .21 .10 .03

.13 .Ok6 .01 .08 -.01

• 10 .Ok1 .01 .01 -.Ok

• 10 .Ok2 .01 -.02 -.03

• 10 .Ok7 .00 -.01 -.02

• 12 .058 .00 .00 .00

.1k .070 .01 .02 .01

• 17 .075 -.Ok -.01 .00

.20 .088 -.05 .01 .00

_nom'

x/c = x/c = deg

0.600 0.910

• 06 .005 0

•05 -.001 15

• 06 .005 30

• 09 .007 kS

• 10 .020 60

• I0 .02] T5

• 12 .035 90

• 17 .Ok7 I05

• 20 .060 120

.21 .061 IB5

.2k .068 150

• 25 .072 165

• 23 .06_ 180

• 16 .Ok2 195

.08 .01k 210

• 02 -.002 225

• 00 -.020 2WO

-.01 -.028 255

-.02 -.051 270

-.01 -.077 285

.01 -.057 300

.02 -.028 315

.03 -.006 330

• 03 -.005 3_5
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TABLE 15 - Continued

FLIGHT 12, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 92 KNOTS)

(b) Section aerodynamic loading

SBom'
aeg

'0

90

105

120

290

255

27O

315

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

.79
1.1_.
1.83

2. t,,]
2.72

3.12
3.51
5.33
6.24
6.8k
7.36
7.96
6.94

_.58

2.31

.75

.03

-.27

-.41

-.39

-.15

.13

.06

.15

4.19
5.24
6.13
6.89
7.29
7.31

8.18
9.69

10.72
11.77
12.57
11.91

10.85
8.68

10.90
11.09
10.85

10.99
IO._U

9.59
10.15
11.46
13.29
13.94
13.87

13.98
1].97
14.39

23.30

22°26
20.90
18.$4
17.18
14.70

13.18
1_.51
15.74
17.57
18.52

19.37
20.36
20.62

27.95
26°09
22o21
18.24
16.37
13,51

12.72
lk,O]
16.33
1_.00
14.01
16,88
19.82
20.75

27.91
26.20
21.8]
18.07
15.83
13.42
12.kl
15.55

13.54
11.74

11.85
15.28

18.42
19.84

6.47
4.35
2.88
1.9_

1.52

1 .SO
1.77
2.35
3.1_9
3.85

13.02
11.15

7.67

3.29
2.49
2.62
3.36
4.70

6.27
8.74

19.86

19.02
17.91
16.68
15.86
11.89
12.85
15.08

17.78
21.18

20.40 19.89

20.44 20.35
20.16 20.73
19.$6 20.97
19.22 21.15
17.78 22.13
16.97 18.58
20.66 23.70

24.18 26°93
28.12 29.17

28.32
27.2_
22.95

19.60
17.66

15.85
13.76
18.18
13.52
11.77
12.06
lk.82

17.89
19.2k
19.46
19.81
20.2_
20.36

21.03
22.60
20.69
23.26
27.01
28.7_

(I

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, de_ Bn, s, deg

0
1
2
3

5

6
7
8
9

10

13.k02
2.579
-.027

,009
.018

-.050
.050
.023
.Olk

.005

.005

-5.911
.1_5

-.032
.023
.059
.018
.018
.045

.Olk

.005

10

0s : A0 + Z (An,s cos n _nom

n=1

+ Bn, s sin n _Jnom)

Flap motion

an, s, deg bn,s, deg

0 3.661
1 -.573
2 -.117
3 .0_5

.028
5 -.022

6 .000
7 .004
8 .006
9 .002

10 .000

-,66k
-.308
-.I09
.022

-.006
,Olk
.01_

.012

.008

.00_

10

_s:a0 + Z lan, sC°SnSnom

n= I

+ bn, s sin n qJnom)

Lag motion

n E n, deg Fn, deg

10

_ =Eo + _-- IEncoSn_/no m

n=1

+ F n sin n _nom)
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TABLE 15 - Concluded

FLIGHT 12, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 92 KNOTS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R : 0.150 r/H = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/H = 0.800 r/R = 0.925

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

-99

-42

1828

950

15

631

642

-466

-395

-1159

220

-350

-270

-270

608

916

1224

551

49

38

38

163

-1877

1543

941

1213

1914

1436

314

-173

-685

-1881

-2368

-1881

-1617

-1559

-1625

-932

305

1436

1947

2170

2054

1955

2087

1172

1279

1708

1229

1519

1718

1510

334

-777

-2133

-2703

-3670

-2775

-2875

-2152

-2224

-1483

-515

1067

2052

2802

3083

3056

2811

1510

2441

696

592

1136

1202

I069

277

-1297

-3272

-3482

-4340

-4007

-3568

-2957

-2900

-2337

-1660

-38

1641

2910

3893

3940

3044

2194

2395

-305

-1853

-604

-630

-436

-93

-2522

-4264

-5320

-5030

-5408

-4784

-4942

-4757

-4924

-4326

-2742

-595

2177

4580

4861

3198

3004

655

-1308

-3997

-3062

-2694

-1748

-1579

-3977

-5350

-7221

-6415

-6853

-7101

-7868

-7300

-7201

-6425

-4972

-2385

799

3794

4948

3495

2620

-1679

-2902

_/nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

2_0

255

2tO

285

300

315

330

345

(f) Chordwise bending moment (g)

Chordwise bending moment, in-lb, at - _nom'

deg
r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-6470

-6812

-7024

-2905

-2172

2207

4275

1165

2988

2370

1019

2451

1784

-I09_

-3003

-5770

-8017

-10361

-131q_

-12819

-11273

-11257

-9498

-8H63

-12373

-12812

-12129

-5731

-3158

-1563

-1693

-4933

-3761

-3940

-1254

798

1368

-1547

-5633

-983_

-13024

-13724

-13789

-13626

-12829

-11445

-9068

-9784

-711

-1879

777

3657

8857

7769

4841

5561

2569

4969

7929

9529

10521

9913

6057

2345

-119

-1175

-119

-167

-79l

2457

3465

2233

0

15

30

45

6O

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R : 0.15 r/R = 0.50

972 694

1113 706

818 367

772 409

1098 635

885 571

709 423

818 402

484 196

183 -137

-632 -764

-627 -790

-477 -647

-249 -535

-346 -745

-152 -723

-146 -800

-429 -I012

-491 -986

-171 -746

165 -248

-148 -547

-5 -28

141 -121

Pitch-horn

load, lb

157

189

138

155

168

138

111

103

71

-8

-66

-70

-33

-26

-34

-15

8

-19

-27

2O

67

90

64

I13

76



TABLE 16

F!.IGHT 13. TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 99 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at -

_nom' r/R = 0.95 r/B = 0.90 Snom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = xlc = x/c = x/c = x/c = deg

0.017 0.090 0,_ 0.233 0.335 0.625 0.915 0.017 0.090 0.168 O,ZO_ 0.335 0.625 0.915

0

15

30

45

60

75

90

105

120

135

150

165

180

9.60 5.20 3.51 2o_5 1.65

8.59 5.32 5.59 2.51 I.kk

6.88 W.86 3.50 2.]0 1.21

5.07 4.26 3.47 1.96 .91

3.91 5.67 3.21 1.77 .67

3.07 3.46 3.08 1.62 .45

2.49 3.25 2.90 1.14 .]2

2.60 3.18 3.01 1.38 .kO

2.01 2.63 2.56 1.38 .34

2.07 2.49 2.40 1.36 .37

2.49 2.64 2.34 1.34 .48

.51 .156 10.62 _.53 3.19 2.53 1.67 .56 .190 C

.60 .C81 9.34 k.u7 5.19 2.60 1.69 .64 .066 15

.54 .C61 7.80 3.96 2.92 2.43 1.51 .56 .011 _0

.44 .020 5.82 3.2_ 2.43 2.10 1.19 .43 -.062 45

.36 -.C18 4.7_ 2.68 2.11 1.88 1.01 .32 -.121 60

.29 -.037 k.05 2.21 1.90 1.59 .83 .25 -.167 75

.26 -.Ck5 3.54 1.98 1.68 1.54 .73 .21 -.192 90

• 28 -.028 3.99 2.30 1.90 1.72 .82 .28 -.187 105

.29 -.010 3.72 2.16 1.81 1.67 .81 .30 -.159 120

• 31 -.006 3.72 2.11 1.66 1.57 .79 .32 -.139 135

.35 .028 3.96 2.19 1.64 1.48 .84 .3k -.088 150

3.28 2.98 2._3 1.48 .67 .43 .067 4.81 2.61 1.92 1.69 .96 .43 -.002 165

4.22 3.37 2.60 1.70 .91 .51 .097 5.84 3.06 2.25 1.85 1.19 .52 .046 180

195 4.97 3.60 2.66 1.79 1.03 .57 .11_ 6.32 3.22 2.31 1.86 1.23 .55 .064 195

210 5.16 3.52 2.53 1.74 1.05 .56 .124 6.28 3.15 2.22 1.74 1.20 .SS .077 210

225 5.33 3.51 2.43 1.73 1.05 .57 .12_ 6.30 3.13 2.16 1.69 1.20 .54 .094 225

240 5.64 3.55 2.45 1.77 1.12 .57 .I42 7.01 3.17 2.16 1.69 1.21 .54 .110 240

255 5.91 3.60 2.48 1.80 1.16 .56 .152 7.01 3.22 7.17 1.70 1.23 .54 .125 255

270 6.12 3.67 2.48 1.81 1.17 .56 .146 6.58 3.22 2.16 1.69 1.21 .53 .llq 270
285 6.44 3.82 2.54 1.85 1.22 .55 .I48 6.60 3.16 2.14 1.66 1.22 .52 ,134 285

500 6.43 3.84 2.52 1.81 1.18 .49 .134 6.04 3.00 1.95 1.54 1.07 .43 .130 308

315 7.48 4.19 2.73 2.00 1.25 .52 .I48 8.26 3.47 2.36 1.86 1.29 .56 .113 315

330 9.45 4.78 3.06 2.23 1.42 .61 .194 9.54 4.08 2.77 2.16 1.51 .63 .167 330

345 9.94 4.95 3.28 2.30 1.38 .54 .202 10.38 4.35 3.01 2.33 1.55 .60 .243 345

_p, lb/sq in., at -

_nozl] 9 ==.

deg x/c = x/c =

0.017 0.040

0 10.62 6.36 4.46 3.46 2.77

15 9.99 6.32 k.k6 3.41 2.75

30 9.02 5.99 4.17 3.15 2.58

45 6.62 4.93 3.42 2.52 2.21

60 5.32 4.05 2.97 2.58 1.88

75 4.51 3.35 2.55 2.01 1.50

90 3.93 2.88 2.34 1.78 1.37

105 3.86 2.85 2.32 1.78 1.47

120 4.84 3.63 2.91 2.06 1.81

135 4.58 3.37 2.68 1.89 1.61

150 4.77 _.38 2.66 1.91 1.64

165 5.57 ].94 2.95 2.17 1.82

180 6.37 4.56 3.30 2.S0 2.13

195 6.82 4,79 3.46 2.61 2.11

210 6.73 4.50 3.21 2.50 2.02

225 6.63 4.35 3.12 2.41 t.91

240 6.75 4.39 3.07 2.40 1.89

255 6._3 _.25 2.99 2.40 1.88

270 6.02 4.14 2.91 2.27 1.80

285 5.77 3.95 2.72 2.17 1.68

300 5.59 3.67 2.56 1.98 1.54

315 6.62 _.33 2.99 2.34 1.84

330 8.76 5.17 3.57 2.84 2.33

345 9.66 5.99 4.06 3.24 2.64

r/a = 0.85

x/e : x/c = x/c = x/e :
0.090 0.130 0.168 0.233

x/c = x/c = x/c = x/c : x/c = deg

0.335 0.500 0.625 0.769 0.915

2.50 1.62 .87 .68 .36 .199 0

2.48 1.62 .81 .66 .52 .125 15

2.27 1.48 .71 .56 .25 .075 50

1.88 1.21 .51 .41 .16 .022 45

1.62 .95 .33 .31 .C8 -.032 60

1.34 .79 .15 .21 .02 -.060 75

1.16 .66 .06 .16 .00 -.076 90

1.16 .72 .11 .19 .03 -.066 105

1.43 .90 .23 .28 .09 -.044 120

1._k .90 .25 .32 .13 -.009 135

1.33 .91 .29 .38 .17 .001 150

1.52 1.05 .kl .49 .27 .032 165

1.79 1.22 .54 .59 .34 .C65 180

1.87 1.27 .59 .61 .35 .077 195

1.80 1.21 .57 .58 .34 .084 210

1.76 1.17 .58 .57 .33 .084 225

1.74 1.14 .59 .56 .31 .087 240

1.7_ 1.12 .61 .53 .29 .098 255

1.68 1.07 .58 .48 .26 .100 270

1.61 1.01 .55 .46 .25 .123 285

1.49 .89 .47 .38 .21 .104 300

1.74 1.10 .62 .48 .2_ .I15 515

2.09 1.34 .76 .59 .32 .139 3_0

2.52 1.51 .82 .66 .36 .178 3kS

77



TABLE 16 - Continued

FLIGHT 13, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 99 KNOTS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at-

qJnom, r/R = 0.75 r/R = 0.55 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.0|7 0.090 0.168 0.233 0,335 0.625 0.915 0.017 0,090 0.168 0,233 0.335 0.6_5 0,915

0

15

50

kS

60

75

90

105

120

115

150

165

180

195

210

225

2k0

255 k.73 2.k6 1.83 1.33 1.03 .kO .117 .80

270 k.k2 2.2T 1.69 1.21 .9k .36 .112 ._5

285 k.09 1.97 1.k8 1.05 .80 .30 .110 .60

300 3.75 1.75 1.3k .97 .Tk .27 .067 .70

315 3.78 2.08 1.58 1.17 .92 .37 .086 1.01

330 k._2 2.57 1.90 1.k3 1.12 .kS .108 1.51

3k5 5.33 3.10 2.27 1.70 1.31 .53 .110 2.1_

6.kO 3.k7 2.58 1.9_ 1.k7

7.13 3.56 2.67 2.02 1.98

7.03 3.k3 2.62 1.97 t.39

6.36 2.95 2.55 1.78 1.21

5._9 2.55 2.13 1.6k 1.03

k.51 2.08 1.86 1.k9 .87

3.68 1.75 1.57 1.3_ .73

3.39 1.91 1.6k 1.38 .75

3.69 2.36 1.8k 1.53 .96

_.Sk 3.00 2.25 1.77 1.16

k.83 3.07 2.k0 1.75 1.21

5.11 3.07 2.kO 1.77 1.2k

5.52 3.03 2.50 1.8k 1.31

5.89 3.13 2.k6 1.80 1.31

5.89 2.95 2.27 1.66 1.25 .50 .Ik8 3.18 1.98 1.k9 1.18

5.52 2.76 2.10 1.53 1.16 .kS .13k 2.2k 1.21 1.09 1.03

5.11 2.63 1.98 1.kk 1.10 .kS .120 1.5k .77 .77 .68

• 59 .k6 .kS

.Ik .2k .22

.11 .20 .18

• 20 .26 .22

• 35 .37 .31

• 63 .5k .kS

.95 .Tk .62

• 60 .11k 2.68 1.25 .95 .78 .61

.59 .103 2.97 1.39 1.03 .85 .66

.5k .086 3.25 1.52 1.11 .92 .71

.kk .062 3.06 1.k8 1.05 .87 .67

• 36 .050 2.7k 1.30 .93 .75 .61

• 28 .COS 2.35 1.09 .Sk .62 .53

•2k .0kk 2.28 1.09 .88 .59 .51

.26 .058 2.62 1.31 1.03 .70 .61

.33 .081 3.32 1.73 1.19 .9k .76

.kl .Ilk 3.75 1.92 1.35 1.09 .88

• kS .Ik3 3.85 1.88 1.39 1.12 .89

.50 .lk8 3.79 1.88 1.39 1.1k .90

.55 .162 3.51 1.79 1.38 1.16 .9k

.5k .153 k.k5 2.32 1.60 1.35 1.03

.88

.81

.57

.3k

.17

.12

.15

.23

.3k

.k6

• 3k .075 0

• 36 .086 15

.38 .097 30

.35 .106 kS

• 33 .110 60

• 30 .108 75

• 30 .110 90

• 3k .130 10S

.kl .lk7 120

.kk .152 135

.kk .15] 150

• _5 .135 165

.kS .101 180

.kk .122 195

.39 .102 210

.33 .086 225

.27 .077 2k0

.19 .067 255

• 10 .000 270

• 06 -.012 285

• 07 -.002 300

.13 .005 315

.18 .025 330

• 25 .Ok9 3k5

Ap, lb/sq in., at-

Snore' r/R = 0.40 r/R = 0.25
t_no m p

deg x/c = x/c = x/c = x/c = x/e = x/c = x/c = x/c = x/c = x/c = deg

0,042 0.158 0.300 0.600 0.gl0 0.042 0.158 0.300 0.600 0.910

0 .51 .31 .21 .20 .091 .Ok .03 .02 .Ok .000 0

15 .85 .k0 .30 .22 .10] .00 .02 .01 .03 -.007 15

30 1.20 .52 .39 .25 • lOS .29 . 16 .09 .06 .001 30

kS 1 • 30 .57 .kl .25 • 1 16 .k9 .25 • 13 .08 ,007 kS

60 1 . 52 .58 .k2 .25 • 1 19 .k7 .23 • 13 .08 .01 I 60

75 1.21 .60 .39 .25 .116 .k9 .26 .13 .07 .012 75

90 1.25 .6k .k2 .27 .127 .57 .30 .17 .09 .020 90

10S 1.57 .80 .53 .33 .lk7 .8k .k6 .25 .13 .037 105

120 2.01 .96 .67 .kt .163 1.17 .62 .37 .18 .05] 120

135 2._0 I. 13 .79 ._5 • 17_ 1.kk .75 .kk .21 .062 135

150 2.60 1.2k .8k .k6 • 165 1.63 .83 .50 .23 .06k 150

165 2.35 1.23 .81 .k6 • 159 1.7_ .92 .$7 .27 .073 165

lEO 2.20 I. I 1 .7k ._2 . Ikk I.k9 .77 .kS .2k .062 180

195 1.80 .90 • 59 * _ .116 .99 .51 .32 .16 .Okk 195

210 1.2k .63 .kl .25 .086 .kk .30 .13 .06 .017 210

225 .75 .kO .26 • 10 .061 .2k .19 .02 .01 -.001 225

2kO .hi .2k • 16 .16 .Ok6 .02 .01 -.02 -.0 I -.02_ 2k0

255 • 15 .12 .08 • 12 .058 .01 -°03 -.Ok -.03 -.Ok7 255

270 .07 .07 .05 .09 .05k -.01 -.03 -.05 -.05 -. 12k 270

285 .0_ .06 .Ok .09 .037 -.01 -.03 -.Ok -.05 -.112 285

300 .OS .08 .06 • 10 .056 -.01 -.02 -.03 -.05 -.066 300

315 • 13 • 12 • 1C • 13 .06k .00 .00 -.02 -.02 -.033 315

330 .29 • 19 • 15 • 15 .076 -. 12 -. 11 -.02 .01 -.0 Ik 330

3k5 .k2 .25 . 19 . 18 .082 -.0 I .01 .01 .0h -.0010 3k5
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TABLE 16 - Continued

FLIGHT 13, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 99 KNOTS)

(b) Section aerodynamic loading

O
15
30
t15
60

75
90

105
120
135

150
165
180
195
210

225
240
255
270
285
300
315

330
31+5

Section aerodynamic loading, l, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

.38

.2k
1.43

2.21
2.10
2.16
2.62
3.92
5.54

6.63
7.4k
8.24
7.06

4.68
2.14

.84
-.17
-.56
-.99
-.90

-.66
-.32
-.40

.26

3.58
4.T8
6.0S

6.46
6.5_
6.26
6.62
8.2_

10.26
11.92
12.63
12.08
11.06

8.98

6.35
4.08
2.75
1.61
1.08

.96
1.21
1.73
2.47
3.13

9.61
10.53
11.33

10.78
9.78
8=53
8._8
9.91

12.33
13.80
13.98
13.91
13.61

15.91
13.32
10.29

7.34
4.49
2.14

1.69
2.17
3.43
5.19
7.34

22.84
23.60

22.61
19.74
17.10
I_.14

12.02
12.43

lb,.78
18.08
19.19
19.82

20.78
20.98
19.99
18.68
17.51_
16.26
14.9k

I3.08
1 1.7b,
13.93
16.88
20.06

29.13

28.26
25.59
20.15
16.37
13.30

11.54
11.98
15.31
Ik.83
15.3_

17.7_
20.81
21.66
20.75

20.20

20.01
19.k9

18.51
17.6_
16.06
19.32
24.05
27.01

29.1]
28.kl
24.88
19.51
16.00
13.21

11.59
13.45
13.10
12.87

13.49
16.42
19.71
20.7k
20.35

20.23
20.90
21.08

20.62
20.52
18.5k
22.95
26.82
28.45

28.66
28.29
25.14
21.02
17.54

15.16
13.26
13.99
12.10
11.96

13.10
15.58
18.50
20.]0
20.15

20.20
20.80
21.25
21.53
22.I9
21.63

23.78
27.77
28.27

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

4

5

8
9

10

1_.505
2.833
-.009

.000

.032
-. 05_,

.064

.023

.009

.000

.009

-7.191
.11_
.091
.005
.032

.341

.032

.023

-.027
.000

I0

_s=A0 + _- _An, s coSn_noz r

n= i

+ Bn, s sin n qJnom)

O
1
2

3
4
5

6
7

8
9

!0

Flap motion

an, s, deg bn,s, deg

3.590
.000

--.182

.061

.020

.002

.002
-.010

.004

.012
-.O0_

-.k07
-.296

-. 128
.014
.00_
.01u,
.010
.016

.010

.004

10

_s = a0 + _ _an, s c°s n_no m

n=l

+ bn, s sin n _nOm)

Lag motion

n En, deg Fn, deg

10

=Eo+ Z IEnc°sn_nom

n=l

+ F n sin n _nom)
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TABLE 16 - Concluded

FLIGHT 13, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 99 KNOTS)

(e) Flapwise bending moment

_nom' ..,

Flapwise bending moment, in-lb, at -

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

r/R = 0.150

718

729

1755

1345

672

524

535

-411

-799

-1049

170

-172

-263

-35

923

1151

1356

889

227

364

501

-12

-1243

535

r/R = 0.275

1576

1931

2409

1832

718

25

-726

-1691

-2310

-2021

-1469

-1419

-1535

-833

388

1477

2021

2401

2417

2549

2368

1353

644

1238

r/R = 0.375 r/R = 0.450

1564

2224

2604

_ 2152

786

-515

-2007

-2775

-3453

-2884

-2495

-1844

-2007

-1564

-515

1130

2287

3019

3697

3743

3218

1862

1474

1058

816

1980

2200

1894

731

-1034

-2895

-3696

-4211

-3725

-3238

-2627

-2570

-2503

-1740

25

2028

3325

4518

4604

3669

2209

1780

540

r/R = 0.575

-1601

-211

352

432

326

-2173

-4074

-5051

-4945

-5104

-4426

-4505

-4743

-4787

-4127

-2543

-26

2799

5008

5245

3916

2737

1144

-924

r/R = 0.650

-3751

-3094

-1452

-825

-975

-3353

-5213

-6547

-6069

-6507

-6875

-7651

-7193

-6845

-6377

-4835

-1900

1583

4100

5244

3980

2627

-407

-2587

r/R = 0.800 r/R = 0.925

_nom,

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 rlR = 0.825

-7723

-7543

-7039

-3441

-1194

1801

4390

2208

2111

2615

1948

2876

2778

1004

-1015

-4043

-6909

-9790

-12753

-12981

-10620

-9432

-7169

-6876

-13871

-14033

-12764

-6219

-1758

-1319

-166l

-5486

-4868

-3321

-1449

977

I091

-667

-4379

-8563

-12422

-14082

-15678

-14033

-I1347

-9931

-7993

-9784

-1517

-3277

-381

4627

8899

9347

4499

3907

2915

4803

8163

9555

10499

9587

6899

3443

643

-1917

-1325

-429

275

3267

3363

1587

_nom

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

663 378

1292 848

1181 703

867 454

967 592

1043 6t5

773 539

65l 291

467 163

200 -93

-431 -657

-703 -867

-440 -680

-286 -551

-319 -726

-470 -915

-156 -818

74 -727

42 -781

-155 -834

-143 -615

213 -313

144 -104

78 -97

Pitch-horn

load, Ib

126

208

191

159

161

153

II0

79

46

I

-54

-72

-43

-23

-40

-44

-9

41

37

27

58

105

100

72

81



TABLE 17

FLIGHT 14, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 104 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at-

_nom' r/R = 0.95 r/R = 0.90 _nom'

deg xlc = x/c = XlC = XlC = XlC = x/e = XlC = XlC = XlC = XlC = x/c = xlc = x/c ffi XlC ffi deg

0.017 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0.09_ 0.168 0.233 0.335 0.825 0.915

6 9.00 5.3k 3.77 2.58 1.53

21 7.58 5.26 3.90 2.k5 1.33

36 5.97 5.02 3.92 2.21 .99

51 k.27 k.50 3.80 1.98 .69

66 3.39 3.98 3.7k 1.9k .k7

81 2.71 3.53 3.72 1.88 .27

96 2.59 3.k7 3.82 1.92 .25

111 1.96 3.10 3.07 1.68 .26

126 1.83 2.6k 2.96 1.39 .29

lkl 2.15 2.72 2.k6 1.35 .kO

• 61 .097 10.58 k.63 3.37 2.78 2.01

.57 .071 9.01 k.k3 3.26 2.73 1.89

.k3 .023 7.22 3.93 2.87 2.50 1.66

.Sk -.006 5.55 3.18 2.k8 2.27 I.k3

.25 -.035 k.53 2.53 2,21 2.13 1.26

.18 -.OkO 3.7k 1.85 1.98 1.92 1.01

• 16 -.038 3.15 1.55 1.79 1.79 .91

.21 -.015 3.51 1.85 1.99 1.87 .98

.2_ -.011 3.25 1.78 1.90 1.73 .97

.30 .015 3.57 2.00 1.89 1.62 1.00

.73 .!07 6

.68 .Ok2 21

.51 -.038 36

.36 -.103 51

.25 -.169 66

.18 -.230 81

.15 -.239 96

.23 -.232 111

.28 -.173 126

.31 -.126 lkl

.kO -.073 156

.52 .OkO 171

.5_ .061 186

.56 .082 201

156 2.7k 2.89 2.k6 1.kk .57 .38 .065 _.18 2.32 2.05 1.70 1.12

171 3.80 3.36 2.73 1.6k .81 .k8 .093 5.29 2.92 2.38 1.91 1.32

186 k.52 3.53 2.71 1.72 .97 .51 .103 6.01 3.17 2.kS 1.98 1.k5

201 5.01 3.k9 2.67 1.7k 1.Ok .52 .117 6.32 3.26 2.k9 1.88 I.kO

216 5.17 3.37 2.51 1.68 I.Ok .53 .121 6.3k 3.2k 2.kl 1.80 1.39 .55 .09k 216

231 5.k8 3.37 2.k2 1.68 1.09 .52 .132 6.52 3.28 2.3k 1.76 1.37 .5k .122 231

2k6 5.65 3.59 2._1 1.69 1.12 .53 .136 7.38 3.36 2.32 1.77 1.38 .57 .139 2k6

261 6.20 3.k9 2.k5 1.7k 1.16 .53 .lkl 7.79 3.37 2.32 !.79 I.kO .58 .136 261

276 6.99 3.67 2.51 1.78 1.21 .53 .Ik7 7.1k 3.3k 2.32 1.78 I.kO .58 .139 276

291 7.8k 3.79 2.57 2.01 1.2k .50 .Ik3 7.22 3.32 2.30 1.76 I.kO .55 .Ik8 291

306 7.21 3.73 2.5k 1.79 1.19 .k6 .126 7.07 3.2k 2.21 1.72 1.3k .55 .115 306

321 8.6k k.31 2.96 2.09 1.37 .58 .lkl 9.08 3.72 2.58 2.02 1.57 ,63 .lkO 321

336 9.8k k.82 3.33 2.35 1.50 .60 .162 10.38 k.32 3.00 2.37 1.80 .70 .176 336

351 10.22 5.11 3.58 2.5k 1.56 .60 .lkl 10.79 k. Tk 3.30 2.65 1.97 .73 .157 551

Ap, lb/llq in., at -

r/a = 0.85

x/c = x/c = x/c = x/c =
0.090 0.130 0.168 0.233

_ltor_ '

deg x/c = x/c = x/c = x/c =

0.017 0.040 0.335 0.500

6 10.85 7.8k 5.01 3.85 3.2k 2.77 1.83 .99

21 9.7_ 7.05 k.88 3.69 3.16 2.61 1.72 .88 .75 .35 .166 21

36 7.97 5.97 k.32 3.2k 2.81 2.28 1.50 .66 .57 .25 .085 36

SI 6.09 ll.82 3.73 2.68 2.38 1.91 1.22 ,kS ._lk • 15 -.001 51

66 5.05 k.01 3.$0 2.53 2.13 1.61 1.05 .30 .33 .07 -.Ok3 66

81 k.21 3.2_. 2.88 2.20 1.8k 1.32 .85 . 15 .23 .01 -.093 81

96 3.89 2.95 2.611 1.79 1.71 1.21 .76 .10 .22 .01 -.097 96

111 k.55 3.kk 3.00 2.12 1.83 1.36 .87 .16 .28 .07 -.082 111

126 k.69 3.62 3.15 2.26 1.98 1.k7 1.01 °25 .36 .Ik -.Ok8 126

1_1 k.93 3.71 3.10 2.26 2.01 I._5 I.Ok .32 .k3 .18 -.012 lkl

156 5.6k k.25 3.k0 2.k7 2.20 1.6k 1.18 .kS .55 .29 .033 156

171 6.53 k.87 3.7l_ 2.77 2.39 1.88 1.33 ,59 .66 .37 .063 171

186 7.26 5.18 3.88 2.92 2.52 2.01 I._3 ,69 .73 .k2 .111 186

201 7.32 5.11 ].75 2.85 2.kk 1.98 I.kO .71 .Tk .k3 .126 201

216 7.23 k.88 3.60 2.76 2.33 1.9k 1.36 .71 .72 .kl .127 216

231 7.3k k.8k 3.52 2.71 2.27 1.93 1.3k ,73 .70 .kO .Ik2 231

2_6 7._,0 k.79 3._,9 2.69 2.26 1.91 1.30 .7k .67 .58 .Ik9 2k6

261 6.65 _,.71 3.33 2.63 2.17 1.89 1.26 ,72 .62 .36 .155 261

276 6._6 _,.61 3.28 2.57 2.10 1.88 1.22 .71 .61 .Sk .166 276

291 6.28 k.29 3.08 2.37 1.95 1.7k 1.10 .66, .Sk .30 .168 291

306 7.01 k.k6 3.22 2.k9 2.03 1.80 1.15 .66 .57 .30 .155 306

321 8.6k 5.29 3.76 2.9k 2.kl 2.10 1.37 ,79 .68 .37 .17k 321

336 9.99 6.05 k.36 3.kO 2.82 2._,1 1.58 .92 .76 .kO . 19_ 336

351 11.08 7.13 l_.8_ 3.79 3.17 2.70 1.80 1.02 .83 .k3 .207 351

nom '

x,/c = x/c = x/e = deg

0,625 0.769 0.915

• 82 ._,1 .185 6
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TAP_LE !7 Contin_ed

FLIGHT 14, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 104 KNOTS)

(a) Differential pressures - Concluded

&p, Ib/sq in., at -

_nom _

deg x/c = x/c =

0.017 0.090

6 6.k8 3.k6

21 6.88 3.k6

36 6.5k 3.2k

51 6.00 2.91

66 5.08 2.50

81 k. 16 2.10

96 3.31 1.78

111 3.10 1.90

126 3.51 2.26

Ikl k.36 2.8k

156 k.76 2.88

171 5.2k 3.11

186 5.k3 3.16

201 S.55 3.01

216 5.k6 2.80

231 5.29 2.6k

2k6 k.70 2.k9

261 k.30 2.32

276 k.03 2.11

291 3.71 1.76

306 3.k3 1.73

321 3.75 2.08

336 k. Sk 2.60

351 5.51 3.12

r/R = 0.75 r/R = 0.55 _nom'

x/e = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.168 0.233 0.335 0,62_ 0.915 0.017 0.090 0.168 0.233 0,335 0.6_5 0.915

2.k3 1.93 1.kO .53 -.026 3.20 1.3k .97 .92 .76 .26 .150 6

2.k6 1.93 1.3k .50 -.Ok8 3.67 1.57 1.12 1.03 .83 .28 .165 21

2.37 1.86 1.2k .k2 -.069 3.58 1.55 1.10 1.01 .83 .28 .173 36

2.32 1.86 1.12 .k2 .017 3.1k 1.k9 1.03 .89 .69 .kO .085 51

2.13 1.69 .95 .]k -.Ok5 2.69 1.26 .87 .76 .62 .35 .090 66

1.89 1.k7 .Tk .2k -.033 2.33 1.08 .79 .65 .5k .32 .087 81

1.7k 1.3k .62 .21 -.002 2.kO 1.16 .82 .68 .56 .33 .095 96

1,87 1.kk .69 .2k .020 3.03 1.k9 1.05 .89 .70 okO .117 111

2.11 1.65 .95 °35 .065 3.86 !.91 1.35 1.13 .88 .kS .132 126

2.k8 1.93 1.19 .k3 .101 k.2k 2.08 1.k8 1.2k .97 .51 .lk9 lkl

2.67 1.90 1.23 .kS .125 k.k3 2.13 1.55 1.29 1.02 .52 .127 156

2.5k 1.97 1.31 .53 .119 k.3k 2.13 1.5k 1.29 1.02 .52 .120 171

2.kO 1.81 1.22 .k6 .022 5.13 2.33 1.66 1.k6 1.20 .kl .186 186

2.22 1.65 1.17 .kk .012 k.77 2.19 1.56 1.37 1.10 .36 .177 201

2.01 1.51 1.10 .kl .003 3.88 1.70 1.2_ 1.13 .91 .27 .lk8 216

1.86 1.39 1.Ok .39 -.012 3.03 1.28 .96 .91 .73 .18 .117 231

1.72 1.28 .96 .35 -.028 2.23 .87 .72 .71 .58 .11 .102 2k6

1.56 1.15 .87 .31 -.OkO I.k6 ._6 .kk .52 .kk .Ok .078 261

1.k2 1.Ok .79 .27 -.050 1.05 .27 .23 .29 .27 .02 .071 276

1.17 .85 .66 .20 -.083 .92 .21 .23 .30 .27 .00 .066 291

1.18 .89 .69 .2k -.07k 1.05 .30 .28 .36 .33 .02 .071 306

1.k3 !.10 .85 .32 -.059 1.k3 ._6 .kO .kS .39 .08 .082 321

i.78 I.kO 1.06 .kO -.Ok2 2.00 .75 .58 .60 .51 .13 .102 336

2.16 1.70 1.26 .k9 -.031 2.69 1.09 .82 .79 .66 .22 .132 351

Z_p, lb/sq in., at -

nol_ _

deg

6

21

36

51

66

81

96

111

126

lkl

156

171

186

201

216

231

2k6

261

276

291

3O6

321

336

351

r/R = 0.40

x/c : "x/c = x/c _ x/c = x/c =
0.042 0.158 0.300 0.600 0.910

• 65 .23 .32 .10 -.039

.93 .kk ._2 .lk -.026

1.07 .50 .50 .17 -.015

1.20 .60 .39 .30 .t06

1.25 .59 .38 .30 .1Ok

1.07 .55 .35 .29 .099

1.19 .61 .kl .33 .120

1.5k .80 .53 .kl .139

2.00 1.08 .68 .k9 .159

2.51 1.31 .83 .55 .167

2.52 1.38 .85 .56 .158

2.k3 1.32 .81 .53 .lk6

2.19 1.12 .81 .37 .031

1.76 .83 .6k .25 -.023

1.33 .5k .k6 .lk -.057

• 89 .30 .31 .06 -.095

.59 .13 .20 .01 -.103

.k3 .05 .16 .00 -.099

• 37 .02 .15 -.01 -.097

• 36 .01 .15 -.01 -.086

.38 .02 .16 .01 -.081

• k2 .06 .20 .03 -.068

.k9 .12 .23 .06 -.061

.58 .18 .27 .09 -.051

r/R = 0.25 _nom'

x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910

• 07 .00 .00 .02 -.OOk 6

• 18 .05 .03 .05 .009 21

.k5 .18 .12 .06 .009 36

• 52 .2k .lk .08 .036 51

• 52 .2k .lk .07 .Ok1 66

.5k .2k .16 .08 .Okk 81

.71 .35 .23 .10 .055 96

1.06 .55 .32 .16 .075 111

1.kl .73 .k5 .20 .096 126

1.71 .87 .53 .23 .106 lkl

1.91 .98 .61 .26 .110 156

1.91 .98 .62 .28 .116 171

1.50 .7k .k6 .21 .066 186

.88 .kl .26 .11 .029 201

.37 .19 .07 .02 .003 216

.19 .03 -.03 -.03 -.025 231

.09 -.05 -.06 -.Ok -.Ok3 2k6

.06 -.05 -.08 -.08 -.128 261

.06 -.05 -.07 -.08 -.1k8 276

• 07 -.05 -.06 -.09 -.108 291

.07 -.03 -.05 -.06 -.050 306

.01 -.05 -.03 -.03 -.018 321

.05 -.Ok -.02 .03 .000 336

• 05 .00 .00 .03 .OOk 351

83



TABLE 17 - Continued

FLIGHT 14, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 104 KNOTS}

(b) Section aerodynamic loading

Section aerodynamic loading, _, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

6 .20
21 .78
36 1.8k

51 2.35
66 2.31
81 2.k6
96 3.37

111 5.00
126 6.67
ikl 7.90
156 8.69
171 9.06

186 6.78
201 3.80
216 1.21
231 -.01
2_6 -,57
261 -1.19

276 -!.25
291 -I.09
306 -.68
321 -.38
336 .09
351 .29

3.05
k.k9
5.30

6.50
6.52
5.96
6.78
8.65

10.92
13.07
13.33

12,75

10.61

11.93
11.80
11.16

9.68
8.55
8.91

11.17

Ik.06
15.32
15.82
15.73

21.56
21.kk
19.86
18.87
16.03
13.16
11.33

12.09
15.02
18._5
19.27
20.56

32.27
30.23
25.51

20.5k
17.35

lk.19
12.97
lk.96
16.61
17.30
19.93
22.69

31.61
29.11
2k.50
19.7k
16.2k

12.91
!1.18
12.80
12.76
13.67
15.86
19.81

10.63 17.07
7.92 15.78

5.35 12.65
3.10 9.73
1.58 7.17

• 98 k.63
• 76 2.9k
• 82 2.59
• 99 3,25

I,kk k,57
1.98 6.k6

2,57 8.93

19.kk

18.67
17.k9
16.51
15.05
13.69

12.36
10.29
10.k3

12.67
15.85
19.18

2_,53
2k.28
23.60
23.35
23,03
21.82

21.30
19,82
21.00
25.03
28,80
32.06

21.kk
21.77
21.51
21.59
22.5k
22.9k
22.k6

22.33
21.61

25.79
29.57
31.73

29.50
27.k2
23.73
19.82
17.10
lk.81

Iko68
12.89
12.15
12.56
lk,_5
17,79
19.35

19.93
19.70
19.95
20.26
21,05
22.17
23.13
21.92
25,81

28,67
29.99

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 16.26k
I 1.615
2 -.055

3 -.012
k .015
5 -.035
6 .020
7 .006
8 -.009

9 -.029
10 -,023

-6.868

.11k

.105
-.035

.020

.003

.038

.003
-.018
-.023

i0

Ao+Z FAn,sCOSn  nom-6o 
n=l t.

+ Bn, s sin n (_nom - 60)]

Flap motion

an, s, deg bn, s, deg

0 3.998
1 -.151
2 -.290
3 -.033

k .02k
5 -.020

6 -.008
7 ,020
8 .016
9 .000

10 -,00k

-.371
-.216
-.2k5
-.033
-.020

.000

.O2k
-.016

.012

.020

10

n= 1

+ bn, s sin n (_nom- 6o)]

Lag motion

0
I
2
3
k
5

6
7

8
9

10

En, deg Fn. deg

8.197
-.358 ,138
-,008 .031

• 036 -.036
• 000 -.039
• 008 -,02_
• 023 .02_

• 023 .015
-.030 -.001
-.019 .003

• 018 -.01_

IO

 :E0. [Encosn( oom-6°/
n= 1

+ f n sin n (_Jnom - 60)]
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TABLE 17 - Concluded

FLIGHT 14, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 104 KNOTS)

(e) Flapwise bending moment

Flapwiee bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R ffi0.800 r/R = 0.925

_nom'

deg

6

21

36

51

66

81

96

111

126

lkl

156

171

186

201

216

231

2k6

261

276

291

306

321

336

351

_nom,

deg

6

21

36

51

66

81

96

111

126

lhl

156

171

186

201

216

231

2_.6

261

276

291

306

32 I

336

351

1836

2_7_

3295

2588

1836

1813

1767

8k_

228

399

1585

889

8k_

1391

1938

22_6

2759

2086

1SOS

1938

18_7

1300

27_

206_

2219

3195

3333

2533

130k

_0_

-231

-106_

-1518

-965

-553

-701

-635

I1_9

3028

386_
_032

2992

175_

199

-967

-1672

-1889

-1229

-859

-353

-597

-127

2112

2789

3199

2093

900

-11_I

-2610

-3202

-3173

-2668

-2258

-1695

-19_3

-1828

1196 913

2261 26k0

3061 5770

3358 kSk7

3176 k827

3292 k583

2995 39hl

1865 26_9

1_27 2_59

17k9 1935

-903

1282

3018

_01

5107

k6_O

3h66

23kl

1683

757

138

1159

1617

1722

103

-219_

-3971

-_29

-3778

-3602

-35h0

-3751

-395_

-_059

-3069

-1597

-1010

-6k

-1567

-_213

-615k

-6592

-5955

-619_

-6870

-7228

-6731

-6621

-6266

-5826

-32k3

-2065

-2395

-klk2

-5612

-5722

-6203

-6286

-6830

-7186

-7071

-6292

(f) Chordwlee bending moment

Chordwtee bending moment, ln-tb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-62_5

-6976

-55_3

-1701

529

3769

_860

1929

1718

1718

116k

1832

129_

-122

-21_1

-5315

-7301

-11388

-13_88

-10785

-917k

-7383

-5315

-5869

-2871

-689

178_

h195

5735

hSk7

3350

2k_

508

-337

-5537

-5656

-3_3

3020

k851

_523

2582

801

-1816

-2621

-6579

-55k9

-2568

513

1611

2097

1k75

-2552

-k7k9

-5753

-6256

-6278

-3723

-3022

-2789

-3066

-3708

-3723

-3_82

-3365

-3979

-_555

-_906

-_329

-k663

-_373

-331_

-231k

-2227

-2161

-1862

-_6

-55T0

-6278

(g) Blade torsional moment and pitch-horn load

_nom' Torsional moment, ln-lb, at-

deg

-I0501

-109_0

-7179

-537

2686

2_75

195

-2719

-17_2

-260

2100

3923

3516

1_53

-2312

-6333

-9_2

-11168

-11689

-8970

-66_2

-h526

-_282

-78_7

-251_

-2082

1950

7310

10590

817_

3918

3390

3230

5_5k

8590

101h2

10590

8910

6206

337_

k_6

-1_6

73_

81_

2990

_750

5518

910

125h5

12_62

157h3

15006

16278

1_567

13139

13826

13286

1_603

158_8

16379

16653

16031

15582

1_850

13935

13963

lh715

13798

1_796

15088

1_393

13935

6

21

36

51

66

81

96

111

126

1141

156

171

186

201

216

231

2k6

261

276

291

306

321

336

351

rlR=o.z5

795

1081

875

802

1000

91_

639

336

105

-318

-768

-790

-725

-6k6

-538

-292

120

-26

-128

-227

-167

-156

99

Pitch-horn

r/R = 0.50 load, Ib

889 170

1038 223

885 182

827 181

1018 191

1072 163

865 122

k98 79

3_5 27

-6k -2k

-_92 -50

-_30 -5k

-397 -_k

-_65 -39

-573 -36

-5_1 2

-_53 _3

-_28 66

-503 66

-333 7_

-31k 92

-117 98

129 82

338 96
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TABLE 18

FLIGHT 15, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 105 KNOTS)

(a) Differential pressures

Ap, Ib/sq in., at -

_nom'

deg

0

15

30

_5

60

75

90

105

120

135

150

165

180

195

210

225

2_0

255

270

285

300

315

330

3_5

r/R = 0.95

x/c = x/c = XlC = x/c = x/c = x/c = xlc ='

0.017 0.090 0.168 0.233 0.335 0.625 0,915

9.99 5.kk 3.17 2.41 1.42 .65 .210

9.93 5.36 3.37 2.51 1.32 .49 .111

8.41 6.84 3,60 2.73 1.39 .58 .049

6.21 5.24 3.73 2.31 1.01

3.78 k.36 3.05 1.74 .5_

2.10 5.19 2.49 1.31 .18

1.02 2.52 2.10 1.05 -.12

.67 2.10 1.92 .85 -.17

1.16 2,42 2.33 1.06 .07

1.36 2.35 2.09 1.08 .14

1.81 2.50 1.88 1.19 .32

3.16 3.22 2.31 1.58 .68

5.3b 4.3b 2.97 2.16 1.15

5.99 4.34 2.79 2.09 1.17

5.23 3.70 2.27 1.74 .97

5.02 3.48 2.07 1.67 .98

6.04 3.86 2.25 1.86 1.16

6.52 3.90 2.20 1.81 1.15

5.03 3.2_ 1.7_ 1.41 .85

5.38 3.54 1.96 1.62 1.02

5.36 4.11 2.51 2.51 1.54

h.55 2.59 !.53 1.58 1.29

6.82 3.kk 1.73 i.50 1.04

8.84 5.71 3.16 2.89 1.89

._7 .010

.32 -.057

• 25 -.071

• 18 -.081

.21 -.Okl

.28 -.020

.29 -.026

.38 .026

• 53 .081

.70 .l_l

.69 .129

.58 .111

.61 .148

.67 .182

• 58 .1_8

.kk .101

• 55 .145

• 70 .227

• 80 .257

.57 .269

• 84 .340

r/R = 0.90

x/c : x/c = x/c = x/c = x/c = x/c =

0.017 0.090 0.168 0.233 0.335 0.625

9.73 5.13 3.34 2.74 1.85 .7@

10.k0 4.98 3.kk 2.74 1.73 _9

9.54 5.10 3.65 3.14 1.91 .63

7.13 k.05 3.22 2.78 1.60 .53

k.63 2.89 2.38 2.1_ 1.11 .28

2.51 1,k7 1.61 1.53 .72 .16

1,26 .76 1.10 1.18 .50 .09

1.04 .56 °92 1.06 .44 .13

1.81 1.23 1.43 1.48 .66 .24

2.15 1.48 1.51 1.43 .66 .27

2.6_ 1.71 1.48 1.28 .83 .34

k.10 2.58 2.08 1.94 1.19 .53

6.36 3.71 2.90 2.49 1.64 .70

7.16 3.9k 2.93 2.36 1.62 .67

6.53 3.41 2.49 1.99 1.40 .56

5.97 3.13 2.28 1.88 1.36 .60

7.85 3.47 2.44 2.03 1._7 .64

6.43 3.65 2.43 1.91 1._1 .55

3.93 2.56 1.81 1.49 1.13 .47

_.66 2.61 1.75 1.48 1.07 .47

;.30 3.47 2.32 1.94 1.45 .66

k.25 3.00 2.41 2.16 1.50 .67

k.53 3.01 2.21 1.91 1.56 .75

8.58 4.67 3.34 2.75 1.76 .73

X/c = deg
0.915

• 309 0

• 207 15

• 040 30

-.038 45

-.I_1 60

-.207 75

-.240 90

-.215 105

-.184 120

-.155 135

-.088 150

.065 165

• 108 180

.105 195

• 099 210

• !37 225

• 166 240

• 173 255

• 153 270

• 215 285

.308 300

• 288 315

.339 330

• 332 345

4p, lb/sq in., at

_nOID'

deg

0.017

0 7.28 6.33

15 9.67 7.61

30 10.17 9.13

45 8.08 6.72

60 5.20 4.05

75 3.16 2.24

90 1.92 1.17

105 1.77 1.06

120 3.28 2.38

135 3.51 2.46

150 k.l! 2.89

165 5.66 k.16

180 8.14 5.70

195 9.06 5.53

210 7.83 k.71

225 6.97 k.37

240 7.6k k.56

255 2.75 2.87

270 1.80 1.28

285 2.52 2.03

300 2.27 2.03

315 3.41 3.11

330 k.79 3.59

345 8.29 5.85

r/R = 0.85

x/c = x/c = x/c = x/c = x/c : x/c =
0.040 0090 0.130 0.168 0.233

5.59 k.39 3.35 2.86

5.21 3.97 3.09 2,70

_.77 3.97 3.25 2.8_

_.39 3.3_ 2.76 2.39

3.28 2.68 2.09 1.74

2.18 1.76 1.k2 1.08

1.39 1.13 .90 .88

1,37 1.03 .82 ,92

2,39 1.79 1.50 I._7

2.43 1.69 1.43 1.39

2.65 1.93 1.60 1.23

3._6 2.62 2.15 1.82

_.34 3.k0 2.77 2.36

k.26 3.33 2.68 2.35

3.66 2.86 2.25 2.02

3.40 2.71 2.10 1.95

3.50 2.82 2.19 2.06

3.16 3.01 2.52 2.33

1.35 1.21 ,93 1.13

2.11 1.88 I._2 I._8

2.21 2.01 1.55 1.55

2.82 2.37 1.70 1.59

2.84 2.19 1.59 1.50

k.22 3.25 2.47 2.28

_no111'

x/c = x/c = x/c = x/c = x/c = deg

0.335 0.500 0.625 0.769 0.915

1.72 .99 .88 .58 .26k 0

1.59 .81 .68 .k6 .213 15

1.72 .83 .68 .31 .040 30

1.39 .63 .56 .25 -.018 45

• 9_ .27 .32 .10 -.110 60

.51 -.01 .14 -.01 -.165 75

.30 -.17 .05 -.06 -.196 90

• 30 -.12 .09 -.01 -.163 105

.63 .08 .24 .09 -.126 120

.69 .12 .30 .lk -.091 135

• 81 .23 .41 .23 -.067 150

1.16 .50 .6k ._2 -.005 165

1.51 .71 .81 .52 .050 180

1.48 .72 .77 .k9 .0_8 195

1.24 .61 .67 .k2 .032 210

1.20 .65 .70 .kk .058 225

1.24 .70 .69 .kk .079 240

1.39 .71 .63 .59 .123 255

• 68 .51 .64 .54 .270 270

.75 .46 .5k .35 .129 285

.89 .62 .65 .61 .314 300

.86 .55 .49 .39 .129 315

.99 .53 .53 .42 .207 330

1.26 .77 .76 .52 .163 345
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TABLE 18 - Continued

FLIGHT 15, TRIM LEVEL FLIGHT OUT OF GROD-ND EFFECT (V = 105 KNOTS)

(a) Differential pressures - Concluded

ap, lb/sq in., at -

_nom _
r/R = 0.75 r/R = 0.55 _nom'

deg XlC = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c ffi x/c = x/c = x/c = x/c = deg

0.017 0.099 9,;Q0 0.233 0,335 0.625 0.915 0.017 0.090 0.168 0.2_} 0.335 0.626 0.915

0 5.50 %.21 2.79 2.17 1.62 .70 .15% 3.1% 1.39 .95 !.00 .79 .k2 .087 0

15 7.00 %.k7 3.00 2.31 1.6% .62 .12% 3.69 1.71 1.1k 1.13 .88 .%k .09% 15

30 7.96 %.%1 3.05 2.3B 1.66 .6% .058 k,13 1.96 1.30 1.26 .98 .%9 .10% 30

kS 7.q5 3.67 2.63 2.09 1.39 .53 .036 3,5k 1.65 1,11 1.11 .89 °%2 .107 %5

60 6.13 2.7k 2.08 1.69 1.00 .35 -.00% 2,51 1.15 .76 .83 .70 .36 .101 60

75 _o63 1.97 1.51 1.30 .66 .21 -.063 1.6k .65 .52 .55 *k9 ,25 °090 75

90 3.08 1.25 .96 .92 .36 .11 -.035 1.38 .55 .%% .59 .h2 °2k .085 90

105 2.3% 1.61 1.11 .96 .%3 .17 -.002 1°95 .91 .66 .73 .55 ,31 .117 105

120 2.97 2.39 1.63 I.%% .73 .29 .0%1 3.18 1.65 1.08 1.03 .85 ,%2 .1%8 120

155 5.98 3.22 2.10 1.77 1.04 .39 .074 3.66 1.88 1.2% 1.21 1.01 .49 .156 135

150 4.51 3.32 2.33 1.81 1.09 .46 .122 3.88 1.91 1.33 1.28 1.0% .50 .161 150

165 5.22 3.52 2.64 2.03 1.37 .59 .139 4.11 2.1% 1.52 I.%_ 1.19 °60 .172 165

180 6.09 k.13 2.94 2.28 1.63 .71 .16q 5.94 3.k6 2.12 1.86 1*%5 .62 o166 180

195 6.64 3.96 2.76 2.12 1.52 .65 .150 2°24 2.50 2.31 1.93 1.38 ,58 .194 195

210 6.83 3.kk 2.35 1.78 1.30 .55 .117 1.32 1.36 I.%3 1.65 1.53 °%7 .176 210

225 6.13 3.17 2.13 1.64 1.22 .5% .122 .73 .81 °88 1.18 1.1% .50 .166 225

240 5.%1 3.32 2.12 1.62 1.15 .51 .136 .26 .24 .%2 .72 .80 ,52 .151 2%0

255 _.10 1.48 1.55 1.29 1.34 1.1k .131 .13 .08 .17 .39 .39 .36 .113 255

270 2.72 .97 .59 .%1 .%0 .36 .223 °00 -.01 .12 .32 .27 .16 .063 270

285 1.67 1.23 .83 .68 .52 .36 .205 -o12 -.15 .07 .38 .%0 .23 .057 285

50C 1.%1 1.58 1.08 .86 .77 .%7 .250 .33 -.03 .02 .22 .15 .15 .028 300

315 1.8% 1.87 1.33 1.13 1.05 .55 .165 .96 .26 .23 o%1 .32 .17 .009 315

3_0 2.57 2.4% 1.76 1.43 1.20 .57 .136 1.%7 .56 .%0 o5% .%2 .19 .019 330

3k5 3.84 3.22 2.08 1.65 1.19 .5% °098 2.32 1.05 .73 .80 .60 °29 .051 3_5

(I

_dno m

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

2%0

255

270

285

300

315

330

3%5

Ap, lb/sq in., at -

r/a - 0.40

xlc= xlc= xlcffi xlc= xlc=
0.042 0,158 0.300 0.600 0.gl0

• 50 .39 .20 .25 .080

1.10 .6% .3_ .30 .092

1.49 .78 .43 .31 .106

1.76 .88 .%8 .33 .108

1.32 .69 .36 .27 .099

• 83 .46 .22 .22 .088

• 78 .50 .21 .2% .097

I.Ik .70 .35 .32 .132

1.66 .96 °53 .%2 .148

2.61 1.37 .83 .53 .173

2.67 1.40 .83 .5% .166

2.51 1.42 .85 .55 .164

2.55 1.40 .81 .52 .152

2.11 1.19 .66 .%k .119

I._4 .92 .56 .%6 ._91

• 11 .37 .26 ._8 .160

.04 .2% .12 .25 .164

• 01 .22 .08 .21 .185

• 09 .20 .07 .19 .077

-.02 .16 .02 .15 .070

.05 .20 .06 .16 .077

• 15 .23 .07 .18 .066

• 25 .28 .11 .19 .06%

.U3 ._6 .17 .2% .086

r/R = 0.25 ¢nom'

x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0,300 0.600 0.gl0

.56 .26 .16 .15 .027 0

• 02 .02 .00 °08 .003 15

.8% .36 .18 .1% .024 30

.95 .%0 .21 .16 .02% kS

.66 .24 .11 .11 .016 bO

.38 .12 .05 .08 .010 75

.60 .27 .1% .12 .029 90

,93 .4% .23 .17 .048 105

1.28 .63 .35 .22 .063 120

1,51 .7% .%3 °25 °079 135

2°10 1.05 .62 .32 .091 150

2.13 1.06 .6% .34 .099 165

1.91 .92 .56 .31 .082 180

1.17 .68 .37 .22 .057 195

.76 .4% .13 .13 .0%8 210

.15 .23 .01 .Ok .009 225

.12 .Ok -.07 .02 -.011 2%0

.1% -.04 -.09 .00 -.031 255

ol0 -.06 -.08 -.01 -.081 270

.10 -.03 -.05 .02 -.097 285

• 10 -.02 -.05 .Ok -.12k 300

o13 .01 -o01 .05 -°020 315

.08 -.01 -°02 .06 -.007 330

• 1% .02 .01 .09 .013 345
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TABLE 18 - Continued

FLIGHT 15, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 105 KNOTS)

(b) Section aerodynamic loading

_omp

aeg

...

0

15

3O

U5

60

75

90

135
120

135

153

165

180

195

21_

225

255

270

285

3OO
_15

!30

Section aerodynamic loading, I, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.g0 r/R = 0.95

2,89
.56

3,56
3.99
2.59
1,45
2.73
4.24

5.90
7.02
9.64
9,90
8.83
5.87

3.37

.92
.07

-.29
-.56
-.29
-.28

.40
.33

.87

3,93
6,16

7,50
8,38
6.56
4,51
4.59

6.65
9,20

13.23
13._5
13.31
13.04

10.82
9.27

4.56
2.94
2.53
2.11

1.42

1.83

2.16

2.52

3.58

11._1
13.00
1_.63

12,15
9.66
6..50
5.81
8.00

12.41

1_.37
14,92
16,81
21.98
18.00

14.27

10.85

7.68

4.36

2._0

2.92
1.81

3.68
5.25

8.47

24.83
26. 16

26.84

23.09

17.45

12.16

7.55

8._I

12.80

17.24
18,79
21.90
25.5_
24.59
21.8_

20.21,
19,55
19.20

8 .h_
8.91

11.21_

13.58
16.19

18.1.1

30,95
29,96

29,90
2_.92
16.81

9.8_
5.71

5,81
11.67
12._2
14.32
20,38
26.90

26.99

23.07

21.95
22.9h
19.91
11.90
13.4_
15.46

15,76
17.48

25.61

31,59
30,05

30.97
25,17
16,84

9,67
5,61

_,97
8,86
9,81

11,52
17,82
25.09
25.63

22.26
21.36

24.13
22.61
16.72

17.26

21,92

21.68
22.25

30.07

29,61
28.29
30,17
24.25
17._5
11,8h

8,01

6,94
9,69
9,67

11.29
16.33
23,50
23.60
19.89

19.49
22.13

21.79
17.02

19.38
24.27

19.61
20,56

32.58

3
1
2
3
h
5

6
7

8
9

IC

Pitch motion

An, s, deg

I_.991
3.373

.268

-.2_ I

-.3_5

-.531
.300

.200

.086

.000

.027

Bn, s, deg

-8.562
.350

.041

.059

.427

.218

.014
-.095

.045

.059

10

0s = A0 + _- IAn, s cos n _nom

n= 1

+ Bn, s sin n tPnom)

(c) Harmonic analysis of blade root motions

Flap motion

an, s, deg

0 3,773
1 -,859
2 -.500

3 ,054
.061

5 -,059
6 .000
7 -.002
8 -.01_

9 -.002

10 -.OlO

10

bn,s, deg

-.640

-.656

-.2_5

-.002

.C91

.C63

.02t4

.006

.000

-. 028

_s=ao + _ lan, sC°SnSnom

n= 1

+ bn, s sin n t_nom)

Lag motion

0
1
2
3

4

5

6
7
8
9

10

E n, deg Fn, deg

9.117

-.589 .251
.008 .053

• 116 -.085
-.016 -,C13

-.C17 .042

-,006 .014
-.006 -.017
-.011 -,014

• 019 .011

.022 .GO5

10

_ =E0 + >-- (EnCOSn_no m

n=l.

+ F n sin n _dnom)
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TABLE 18 - Concluded

FLIGHT 15, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 105 KNOTS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/H = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.925

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

4375

1297

3554

4535

3414

2927

-162

-504

-390

1719

123

-71

-506

1685

2597

2334

260

830

2973

3246

545

-1108

2448

1069

1988

2038

2591

3416

2632

866

-1246

-2648

-1799

-833

-1328

-2549

-1931

91

1840

1573

2468

3245

4077

3001

-181

-1962

-3824

-2884

-2784

-1654

-2793

-2052

-832

877

1832 1202

1345 1871

2252 3372

4529 5578

3944 4918

1295 2O52

223 1275

1642 732

2582 3155

1090

2378

3036

3503

2292

-1162

-3127

-4577

-4615

-4310

-3156

-3432

-3299

-2908

-1286

50

1948

4162

5259

4820

2950

1796

107

1576

-634

519

1672

1126

-317

-2341

-4444

-4963

-6494

-6019

-6160

-5544

-6415

-6066

-5315

-2323

1382

4321

4268

6066

5166

2147

-185

-2640

r/R = 0.650 r/R = 0.800

-3609

-2017

-206

-1151

-2455

-3480

-5052

-5947

-7937

-8654

-9678

-8146

-8206

-8584

-8425

-4355

331

3356

4381

4092

5923

2381

-1649

-5887

I

t_no m ,

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/H = 0.575 r/R = 0.825

-5275

-1601

I172

3028

9295

7895

6446

3060

700

325

-928

2816

1432

-3143

-4250

-9085

-12943

-14799

-12194

-10436

-5503

-3045

-5552

-1352

-15173

-13024

-9166

-1775

5356

3647

-749

-5975

-7147

-3403

-163

4217

4396

-2393

-8026

-16589

-18592

-19601

-13398

-9117

-6154

-3923

-3940

-7407

-1471

-5887

-I167

8641

11217

11425

4401

369

161

2849

9889

12129

13057

10465

449

-4015

-7951

-7903

-3599

2849

3201

5681

89L3

-431

_/nom J

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/a =o.15

627

2757

2386

1740

1514

1008

141

-220

456

-276

-1460

-1778

-417

-219

-2446

-2844

-1266

-1188

-5734

-3422

-594

567

-2556

-1604

Pitch-horn

load, lb
r/R = 0.50

15 202

2230 401

2118 313

1165 256

1207 249

919 155

600 21

-277 34

472 67

-26 -20

-916 -169

-1246 -147

-87 -11

-178 12

-1039 -282

-1954

-I191

-1926

-4996

-2873

-1533

126

-2300

-668

-327

-51

-82

-552

-373

79

209

-119

-182
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TABLE 19

FLIGHT 16, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 108 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at -

_nom' r/R = 0,g5 r/R = 0.g0 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/e = x/c = x/c = x/c = deg
0.017 0.090 0.168 0,9.33 0.335 0.625 0,915 0.017 0.090 0.168 0.233 0.335 0°625 0.915

0 9.9k 5.21 3.52 2.k7 1.k3 .52 .172 10.59 k.53 ].18 2.k5 1.62 .52 .238 0

15 8.95 5.k6 3.69 2.5k 1.k8 .59 .C83 9.98 k.57 3.29 2.63 1.70 .59 .077 15

30 7.58 5.2] 3.70 2.k7 1.31 .56 .059 8.56 k.35 ].18 2.58 1.60 .58 .011 ]C

kS S.kk k. S6 3.69 2.05 .95 .kk .008 6.65 3.56 2.68 2.2k 1.28 ._1 -.073 US

60 ].82 3.79 3.29 1.76 .62 .3] -.02k _.88 2.71 2.1k 1.88 .98 .28 -.Ikl 60

75 3.10 3.60 ].2k 1.67 .k2 .27 -.C_9 3.86 2.11 1.89 1.6] .78 .20 -.196 75

90 2.5_ 3.57 3.1k 1.30 .31 .25 -.065 3.57 1.80 1.67 1.h8 .67 .16 -.233 90

105 2.k2 3.23 3.15 1.32 .31 .25 -.051 3.08 1.72 1.63 I.k8 .6_ .19 -.238 105

120 1.95 2.73 2.77 1.39 .31 .27 -.020 3.33 1.92 1.1k 1.59 .70 .25 -.196 120

135 2.25 2.70 2.6k 1.50 .kl .32 -.01_ 3.50 2.02 1.75 1.59 .76 .29 -.167 135

150 2.60 2.85 2.5k 1.kS .52 .36 .027 ].91 2.21 1.68 1.51 .85 .]3 -.110 150

165 5.]5 ].I0 2.58 1.57 .70 .k] .C65 _.66 2.59 1,96 1.75 1.00 .k2 -.01] 165

180 k.]O ].k9 2.71 1.78 .93 .53 .099 S.73 3.08 2.28 1.92 1.21 .53 .Ok6 180

195 5.Ik 3.73 2.76 1.88 1.08 .57 .122 6.52 3.]8 2.k6 1.96 1.30 .56 .060 195

210 5.26 3.56 2.57 1.78 1.06 .56 .115 6.5k 3.28 2.5] 1.80 1.26 .S_ .073 210

225 5.52 3.k3 2.k] 1.72 1.05 .55 .129 6.]9 ].19 2.2k 1.71 1.25 .53 .093 225

2kO 5.58 5.52 2.k2 I.Tk 1.10 .57 .lk2 6.96 5.19 2.21 1.72 1.2k .55 .110 2kO

255 5.96 ].59 2._8 1.81 1.17 .57 .152 7._7 3.29 2.26 1.75 1.26 .Sk .125 255

270 6.21 3.67 2._7 1.81 1.19 .55 .Ikk 6.8] 3.23 2.18 1.67 1.23 .51 .128 270
285 6.35 3.72 2.k8 1.81 1.19 • 52 .138 6.67 3.13 2.10 1.61 1.16 ._7 .1_1 285

]00 6.kl 3.73 2.k7 1.80 1.17 .k8 .138 5.9k 3.01 1.99 1.55 1.07 .kl .139 300

315 7.12 3.99 2.66 1.93 1.22 .k9 .13h 6.92 3.23 2.16 1.71 1.21 .50 .11k 315

330 9.59 k.55 3.03 2.21 1.k2 • 62 .201 9.85 3.88 2.66 2.10 1.52 .6k .172 330
3k5 10.00 k.93 3.20 2.25 1.36 • 58 .215 IO.k2 k.26 2.90 2.25 1.56 .57 .258 3k5

Z_p, lb/sq in., at -

_nom' r/R = 0.85

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0,040 0.090 0.130 0,168 0.233 0.335 0,500

0 10.66 6.33 k.k7 ].k6 2.78 2.50 1.6k .86 .68

15 10.11 6.50 _.55 3.50 2.8k 2.5k 1.67 .85 .69

30 9.5_ 6.35 k.]8 3.33 2.73 2._0 1.58 .76 .61

_5 6.87 5.10 3.53 2.59 2.22 1.96 1.27 .5] .k3

60 5.09 ].91 2.85 2.]0 1.7] 1.55 .9] .31 .28

75 k.00 2.98 2.30 1.83 1.39 1.22 .71 .09 .17

90 3.59 2.60 2.15 1.65 1.23 1.07 .62 .01 .13

105 3.39 2.k2 2.06 1.56 1.29 1.0_ .62 .02 .Ik

120 k.16 3.21 2.67 1.90 1.67 1.28 .82 .16 .23

155 k._l 3.26 2.71 1.86 1.60 1.3_ .e8 .23 .]2

150 k.86 ].k8 2.79 1.99 1.69 1.37 .9k .30 .39

165 5.59 k.07 ].11 2.27 1.91 1.58 1.11 ._2 .50

180 6.62 k.77 3.k8 2.63 2.19 1.88 1.29 .57 .62

195 7.23 5.03 3.60 2.7k 2.25 1.96 1.]k .62 .65

210 7.00 _.63 3.36 2.57 2.07 1.86 1.26 .60 .61

225 6.82 k.k2 5.17 2._6 1.97 1.80 1.21 .60 .59

2hO 6.88 k._1 3.12 2.k5 1.9k 1.79 1.18 .62 .58

255 6._5 _.]5 3.05 2._2 1.91 1.79 1.17 .6] .55

270 6.01 _.07 2.87 2.25 1.78 1.68 1.08 .57 .k8

285 5.75 %88 2.72 2.09 1.6_ 1.56 .96 .50 .k2

300 5.]8 ].6k 2.55 1.96 1.51 1.k6 .88 ._k .]k

]15 6.1k _.17 2.88 2.25 1.75 1.68 1.06 .59 .k6

330 8.65 5.09 3.53 2.80 2.22 2.08 1.3_ .75 .59

]kS 9.82 5.99 _.06 5.18 2.55 2.31 1.50 .83 .66

nom '

x/c = x/c = x/c = deg

0.625 0.789 0.915

• 38 .219 0

• ]k .139 15

• 27 .09k 30

.16 .026 k5

• 06 -.OkO 60

-.01 -.071 75

-.02 -.089 90

-.01 -.085 105

• 07 -.06] 120

.13 -.011 135

• 18 -.001 150

•28 .0]6 165

• 37 .073 180

•38 .087 195

• ]6 .096 210

• 35 .100 225

• 3_ .087 2_0

.31 .092 255

• 27 .128 270

.25 .Ik7 285

• 21 .128 300

•25 .116 _15

• 32 .t_7 330

• 3_ .199 3_5
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TABLE 19 - Continued

FLIGHT 16, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 108 KNOTS)

(a) Differential pressures - Concluded

Ap, Ib/sq in., at-

_nom' r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/e = x/c = x/e = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0,090 0.168 0.233 0.335 0.625 0.915

0 6.32 3.kk 2.5k 1.92 1.k5 .59 .112 2.50 1.16 .88 .73 .57 .]2 .071 0

15 7.07 3.59 2.69 2.05 1.50 .60 .098 2.95 1.39 1.03 .84 .66 .37 .091 15

30 7.17 3.58 2.71 2.04 1.45 .56 .086 3.30 1.54 1.13 °93 .71 .38 .101 30

45 6.s8 3.08 2._] 1.84 1.23 .44 .055 ].06 1.44 1.04 .86 .66 .36 .106 45

60 5.56 2.41 2.07 1.59 .98 .34 .046 2.52 1.15 .85 .68 .56 .32 .I09 60

75 _.46 1.88 1.7] 1.38 .77 .24 -.026 2.04 .89 .73 .53 .47 .26 .I05 75

90 3.45 1.55 1.43 1.19 .65 .20 .02_ 1.93 .88 .Tk .61 .k3 .27 .I08 90

105 3.04 1.64 1.47 1.17 .66 .21 .041 2.30 1.11 .89 .65 .53 ,32 .126 105

120 3.33 2.13 1.68 1.43 .84 .29 .077 3.13 1.64 1.23 .88 .72 .39 .153 120

135 k.18 2.98 2.16 1.80 1.16 .40 .110 3.73 1.98 1.33 1.09 .88 .45 .160 135

150 4.73 3.15 2.46 1.81 1.22 .45 .151 k.01 1.99 1.46 1.18 .94 .47 .168 150

165 5.1k 3.23 2.k9 1.83 1.26 .51 .139 3.96 1.98 1.47 1.21 .95 .k9 .Ik7 165

180 5.64 3.15 2.61 1.92 1.37 .58 .1671 _.83 2.42 1.75 1.41 1.13 .51 .136 180

195 6.02 3.28 2.55 1_87 1.36 .56 .160 k. S7 2.40 1.72 1.41 1.09 .SO .136 195

210 6.05 3.05 2.54 1.71 1.27 .51 .153 3.77 1.88 1.39 1.14 .87 .kO .100 210

225 5.66 2.80 2.12 1.55 1.18 .49 .136 2.90 1.40 1.08 .89 .67 .29 .076 225

240 5.17 2.66 2.00 1.45 1.12 .45 .127 2.11 .97 .83 .70 .50 .21 .063 240

255 4.79 2.50 1.86 1.35 1.04 .kO .117 1.30 .70 .77 .65 .36 .17 .052 255

270 4.45 2.23 1.65 1.18 .90 .34 .124 .25 .20 .40 .45 .38 .13 .012 270

285 4.08 1.94 1.44 1.01 .75 .28 .129 .32 .06 .19 .17 .13 .11 .021 285

300 3.72 1.68 1.28 .91 .67 .23 .093 .54 .09 .18 .17 .12 .06 -.002 300

315 3.60 1.92 1.46 1.07 .80 .30 .091 .81 .27 .30 .27 .20 .10 .015 315

330 4.19 2.48 1.85 1.38 1.06 .43 .103 1.37 .54 .49 .42 .31 .19 .024 330

3kS 5.10 3.02 2.22 1.65 1.27 .51 .100 2.01 .87 .70 .58 .43 .25 .Ok7 345

&p, Ib/sq in., at -

Wnom' r/R = 0.40 r/R = 0.25 Wnom'

deg x/c = xlc = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

0 .kk .28 .19 .18 .087 .14 .09 .06 .07 .013 0

15 .67 .37 .25 .21 .098 -.05 .0t .01 .03 -.010 15

30 1.12 .49 .36 .24 .109 .35 .17 .10 .07 .C13 30

45 1.28 .55 .39 .25 .116 .47 .2] .13 .08 .004 45

60 1.20 .52 .37 .23 .113 .37 .19 .10 .06 .012 60

75 1.00 .51 .31 .22 .111 .35 .19 .09 .06 .012 75

90 1.01 .51 .33 .24 .118 .40 .22 .12 .06 .019 90

105 1.29 .66 .44 .29 .140 .69 .38 .22 .11 .035 105

120 1.86 .94 .63 .39 .163 1.10 .57 .34 .17 .051 120
1.45 .75 .46 .22 .067 135135 2.47 1.15 .81 .47 .182
1.75 .89 .54 .25 .077 150150 2.67 1.28 .86 .48 .171
1.87 .99 .61 .30 .078 165165 2.51 1.28 .85 .kS .164
1.60 .85 .54 .26 .070 180180 2.32 1.17 .78 .44 .148
1.06 .57 .38 .18 .054 195195 1.92 .96 .64 .36 .119

.17 .08 .020 210
210 1.29 .66 .43 .26 .091 .50 .34

225 .74 .38 .23 .14 .076 .25 .14 .01 .00 -.005 225

240 .15 .32 .23 .16 .045 .02 -.02 -.04 -.02 -.0_8 240

255 -.02 .0k .08 .18 .0kk -o01 -.05 -.07 -.07 -.112 255

270 -.03 .02 .01 .10 .Ok7 -.01 -.Ok -.07 -.11 -.155 270

285 -.02 .Ok .Ok .11 .057 -.01 -.03 -.04 -.13 -.154 285

300 .09 .10 .09 .19 .109 -.01 -.01 -.01 -.13 -.112 300

315 .10 .10 .09 .12 .066 -.Ok -.03 -.Ok -.06 -.051 315

330 .22 .17 .13 .16 .064 -.Ok -.03 -.01 .02 -.023 330

345 .43 .25 .19 .19 .080 -.Ok -.02 -.01 .03 -.001 345
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TABLE 19 - Continued

FLIGHT 16, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = I08 KNOTS)

(b) Section aerodynamic loading

Section aerodynamic loading, Z, lb/in., at-

r/H = 0.25 r/H = 0.40 r/a = 0.55 r/H = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

0
15
30
45
60
75
90

105
120
135
150
165

180
195
210
225
240
255

270
285
300
315
330
345

1.02
.11

I .65
2.11
1.69
1.56
1.89

3.3h
5.17
6.77
8.06
8.92

7.74

5.27
2.51

.69

-.35
-I.15

-1.54
-I .50

-1.26

-.76

-.14

.06

3.27
4.15
5.74

6.30
5.92
5.29
5.51
7.00
9.74,,

12.29
13.00

12.69
11.67
9.58

6.64

3.74

2.70
1.50

.78
1.02
2.12
1.60

2.25

3.20

8.99
10.57

11.51
10.75

9.04
7.41
7.28
8.81

11.87
13.9_
14.71
14.78
17.21

16.76
13.43

10.18
7.54
5.69

3.55

1.80
1.62

2.83
k.81

6.96

22.51

23.78
23.42
20.28
16.51
12.90
10.71

10.73
13.29
17.77
19.41
20.31

21.59

21.74
20.48

18.94
17.78

16.43

14.65
12.72
11.14

12.58

16.16
19.34

29.26
28.98

27.19
20.84
15.55
11.82
10.43
10.27
13.59
14.62
15.83

18.59
21.77
22.91
21.65

20.8.]

20.57
19.90
18.53
17.19
15.72
18.39
23.76

27.06

28.97
28.98

26.81
21.16

15.76
12.42
10.49
10.22
11.59
12.33
13.51

16.38
19.90
21.65

21.05

20.55

21.12
21.81
20.85

20.01
18.48
20.73

26.68
28.08

28.99
29.14

27.00
22.07

17.40
15.40
13.72
13.49
12.27
12.95
14.00

16.14
19.12
21.01
20.38
19.98

20.61
21.39
21.59
21.56
21.36
22.76
27.46
28.33

(c) Harmonic analysis of blade root motions

0
I

2
3

5

6
7
8
9

10

Pitch motion

An, s, deg Bn, s, deg

15.009
3.341
-.005

.009

.032
-.154

-.027
-.009

.032

.014

-.005

-7.836
.127
.136

-.036
-.023

.077

.050

.014
-.009

10

2
3
4
5
6
7

8
9

• 005 10

8s=A0+ _- _An, sCOSn_no m

n=l

+ Bn, s sin n k_nom)

Flap motion

an, s, deg bn,s, deg

3.489
-.113
-.168

.091

.030
-.018

.000
-.014

.006

.012

.004

-.130

-. 342
-. 190

.000

-.018

.012

.010

.008

.01k

.000

10

_s=ao+ _-- lan, sCOSn_nom

n= I

+ bn, s sin n _nom)

Lag motion

n En, deg Fn, deg

10

_ =Eo+ Z IEnc°Snt_nom

n=1

+ F n sin n _nom)
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TABLE 19 - Concluded

FLIGHT 16, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 108 KNOTS)

(e) Flapwise bending moment

t_no m ,

deg

0

t5

30

45

60

75

90

105

120

135

150

165

180

t95

210

225

240

255

270

285

300

315

330

345

Flapwise bending moment, in-lb, at -

r/H = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

1091

1362

1650

1388

863

783

658

-311

-1006

-1109

-243

-231

-710

-550

384

1057

1274

909

305

362

738

156

-984

-357

1716

2360

2533

1914

1130

512

-454

-1683

-2384

-2269

-1617

-1353

-1724

-1337

-107

1213

2054

2648

2648

2929

2772

1469

i98

380

1736

2558

3037

2368

1257

-63

-1636

-2830

-3634

-3254

-2522

-1826

-2133

-2025

-1049

732

2215

3119

3761

3969

3381

1926

6|5

542

978

2132

2733

2313

1092

-721

-2552

-3726

-4432

-3935

-3287

-2753

-2810

-3058

-24B5

-539

1512

3105

4517

4755

3725

2218

978

386

-1393

-169

799

1591

508

-1797

-3945

-5300

-5300

-4772

-4684

-5053

-5168

-5273

-4869

-2853

-152

2726

4961

5419

4099

2400

1098

-680

-3915

-3099

-1298

453

-353

-2900

-5378

-6800

-6323

-6353

-7268

-8054

-7537

-7099

-6810

-5278

-1955

2135

4602

5140

4115

2533

354

-2253

q

L,_nom '

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

24O

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, In-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-6634

-7464

-6032

-2955

106

3769

5267

2727

1571

2206

1408

1978

1555

415

-1522

-5120

-6732

-10704

-14074

-12414

-9955

-7855

-5364

-4860

-13675

-15336

-12519

-5975

-716

505

-1514

-4933

-5291

-3663

-1563

733

1612

-570

-3761

-8726

-12422

-t4864

-16557

-t4408

-10615

-7977

-6561

-9247

-2416

-3616

-1104

5584

10224

9440

5296

3312

2864

4432

7904

9984

11264

10224

7136

3968

320

-1968

-1728

-1344

1120

4112

4208

1648

0

15

30

60

75

90

105

120

135

150

165

180

195

210

225

240

255

27O

285

300

315

330

3_5

(g) Blade torsional moment and pltch-horn load

Torsional moment, in-lb, at-

r/R = 0.15

361

1303

1543

1080

1037

1127

973

576

362

182

-305

-810

-513

-265

-236

-362

-70

506

271

-333

-44|

194

425

247

r/R = 0.50

217

862

lOll

630

673

701

704

342

83

-62

-522

-940

-700

-504

-656

-900

-871

-531

-778

-1079

-919

-321

72

68

Pitch-horn

load, Ib

92

208

239

189

168

174

128

77

37

3

-40

-78

-_,8

-19

-33

-44

13

89

8O

20

26

106

140

88

¢

96



TABLE 20

FLIGHT 17, TI_'M LEVEL FI,TGHT OUT OF GROUND EFFECT (V = 110 KNOTS)

(a) Differential pressures

/,p, lb/sq in., at-

_nom'

_S

60

75

90

105

120

135

150

r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = x/c _ x/c = x/e = x/c = x/c = _/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
O,OX7 0.000 016a 0.2aa 0.335 0.625 0.9z5 0.017 0.000 o xee 023s o.3a_ 0.623 O.OZ_

0 8.17 5.50 3.98 2.70 1.50 .63 .091 9.25 k.56 3.k3 2.76 1.81 .72 .06k 0

15 6.85 5.20 _.06 2.52 1.32 .55 .051 8.1k _.22 3.29 2.66 1.65 .61 .006 15

30 5.15 5.02 k. Zk 2.27 .95 .kk -.028 6.60 3.59 2.98 2.50 I.kl .kT -.08k 30

3.76 k.31 k. O9 2.12 .62 .31 -.077 S.17 2.81 2.68 2.32 1.20 .32 -.163 kS

2.97 3.82 k.38 2.k5 .27 .23 -.109 k. lk 2.03 2.79 2.21 1.05 .23 -.237 60

2.60 3.67 3.96 3.23 .32 .12 -.129 3.57 1.57 3.15 3.13 .80 .II -.319 75

2.28 3.kO 3.73 2.61 2.76 -.01 -.lk2 3.28 1.kO 2.81 3.13 .53 .06 -.367 90

1.95 3.00 3.57 2.31 2.63 -.03 -.125 5.05 1.29 2.68 2.96 1.72 .07 -.376 105

1.51 2.78 3.kO 2.09 .97

!.50 2.78 3.20 2.66 -.lk

1.60 2.78 3.10 1.39 .35

165 2.32 2.97 2.99 1.53 .53

180 3.13 5.21 2.77 1.6_ .72

195 3.92 3.38 2.77 1.7k ,88

210 k.kO 3._3 2.70 1.77 .97

225 k.77 3._7 2.62 1.77 1.03

2_0 5.12 3.55 2.56 1.76 !.07

255 5.58 3.63 2.60 1.82 1.13

270 6.01 3.85 2.68 1.89 1,18

285 6.65 3.99 2.80 1.99 1.2k

300 6.k9 k.OO 2.73 1.93 1.19

315 6.65 k.20 2.89 2.00 1.23

330 7.76 k.83 3.33 2.30 i,38

3k5 8.55 5._5 3.77 2.61 1,53

.10 -.073 2.90 1.27 2.73 2.99 .11 .lk °.3kl 120

.19 -.063 2.90 1.38 2.71 1.8_ .76 .21 °.305 135

• 26 -.018 2.98 1.63 !.86 i.3e .76 .29 -.222 150

.35 .030 5.83 3.17 1.99 l.kO .88 .37 -.136 165

._3 .061 k.63 2.58 2.08 1.72 1.03 .44 -.031 180

• k8 .095 5.52 2.9k 2.2k 1.8k 1.16 .50 .013 195

.51 .109 5.97 3.01 2.28 1.82 1.21 .52 .037 210

• 52 .115 6.19 3.07 2.26 1.76 1.22 .5k .06k 225

.52 .117 6. kO 3.15 2.25 1.75 1.2_ .56 .090 2kO

.53 .129 6.69 3.2k 2.27 1.76 1.26 .56 .101 255

.5_ .135 7.18 3.36 2.35 1.83 1.30 .57 .099 270

.56 .13k 7.69 3._0 2.36 1.86 1.33 .56 .099 285

• _8 .109 6.89 3.17 2.20 I.T5 1.22 .53 .079 300

.k9 .131 6.97 3.33 2.33 1.88 1.31 .57 .082 315

.56 .127 8.03 3.85 2.75 2.2k 1.53 .Gk .093 330

.67 .123 9.26 _.k3 3.2k 2.60 1.73 .71 .09k 3k5

Ap, lb/sq in., at -

_/nom '

deg x/c = x/c =

0.017 0040

0 9.93 6.6k

15 8.82 6.03

30 6.96 5.93

k5 5.61 k.k6

60 k.73 3.70

75 _.10 3.07

90 3.77 2.77

105 3.65 2.67

120 3,9k 2.91

135 3.99 2.85

150 k.O0 2.89

165 k.70 3.k2

180 5.k7 3.96

195 5.96 ]1.37

210 6.2k k.k3

225 6.39 k.k2

2kO 6.57 _.k2

255 6.67 4./+2

270 6.76 k.k2

285 6.k7 k.22

300 5.90 3.92

315 6.k2 _.26

330 7.8k. 5.11

3k5 9.63 6.07

r/R = 0.85

x/c = x/c= x/c = x/c =
0.0_0 0.130 0.108 0.233

k.58 3.k6 2.88 2.55

_.2k 3.21 2.70 2.38

3.89 2.96 2.k5 2.1k

3.k7 2.86 2.17 1.88

3.07 2.83 2.02 1.78

2.7k 2.70 2.Ok 1.70

2.63 2.k2 2.68 1.98

2.62 2.36 2.72 1.82

2.89 2.50 2.8k 1.28

2.86 2.30 1.83 1.32

2.69 1.82 1.65 1.19

2.83 2.00 1.7k 1.35

3.11 2.23 1.90 1.57

3.2k 2.39 2.00 1.73

3.22 2.k2 1.99 1.75

3.19 2.k1 1.9k 1.TS

3.17 2.kl 1.9k 1.77

5.13 2.40 1.91 1.77

3.11 2.39 1.92 1.78

2.98 2.26 1.82 1.73

2.77 2.08 1.66 1.60

3.02 2.28 1.81 1.75

3.56 2.73 2.17 2.03

_.25 3.27 2.63 2.39

_no]_l '

x/c= x/c= x/c= x/c= x/c- deg
0.335 0.500 0.625 , 0.769 0.915

1.71 .86 .67 .3k .153 0

1.57 .76 .58 .26 .095 15

1._0 .60 ._7 .16 .038 30

1.21 .kO .31 .06 -.028 kS

1.03 .22 .20 -.03 -.092 60

• 86 .05 ,11 -.09 -.136 75

.77 -.02 .02 -.|3 -.155 90

.73 -.Ok .02 -.12 -.155 105

• 77 .02 .08 -.07 -,135 120

.82 .05 .15 -.01 -.067 135

• 82 .10 .23 .07 -.0_2 150

.96 .23 .35 .19 -.007 165

1.10 .37 .k7 .28 .026 180

1.19 .k7 .5k .32 oOSk 195

!.20 .52 .56 .35 .073 210

1.19 .56 .55 .33 .095 225

1.19 .59 .55 .32 .108 2kO

1.18 .60 .53 .30 ,112 255

1,17 .63 .52 .30 .116 270

1.13 .60 .50 .27 .!12 285

1.02 .55 .k_ .23 .101 300

1.12 .62 .k7 .26 .116 315

1.32 .73 .5_ .30 .133 330

1.58 .80 .65 .33 .lk7 3k5
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TABLE 20 - Continued

FLIGHT 17, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 110 KNOTS)

(a) D_fferentia] pressures - Concluded

_ _p, [b/sq in., at

_nom' r/R = 0,75 r/R = 0,55 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/e = x/c = x/c = x/c = x/e = x/c = deg •

_0.017 0.090 0,188 0.233 0,335 0.825 0.915 0.017 0.090 0.158 0.233 0.335 0.635 0.915

0 5.93 3.35 2.57 1.98 lok4

15 6.29 3.31 2.61 1.96 1.41

30 6.05 3.15 2.51 1.91 1.28

kS 5.55 2.86 2.38 1.85 1.16

60 k.87 2.52 2.30 1.79 1.02

75 k.16 2.22 2.04 1.72 .91

90 3.51 2.03 1.91 1.k7 .82

105 3.22 2.08 t.94 1.47 .76

12C 3.k9 2.60 2.11 1.68 .85

135 3.98 2.97 2.31 1.91 1.11

15G 4.31 2.93 2.28 1.82 1oll

165 4.55 2.94 2.21 1.78 1.10

180 k.87 3.08 2.41 1,77 1.16

195 5.20 2.85 2.41 1.76 1.21

210

225

2_0

255

270

285

300

315

330

345

5.33 2.81 2.29 1.68 1.19

5.31 2.71 2.15 1.59 1.14

5.27 2.61 2.03 1.51 1.11

5.13 2.50 1.92 1.42 1.06

_.82 2.34 1.81 1.34 1.00

4.48 2.08 1.63 1.20 .89

4.16 1.87 1.48 1.11 .83 .33 .078 .86

3.99 2.01 1.58 1.20 .90 .36 .080 1.03

k.4k 2.38 1.86 1.42 1.05 .k3 .094 1.43

5.17 2.88 2.22 1.71 1.26 .53 .108 2.03

• 59 .114 2.58 1.18 .92 .72

.55 .094 2.70 1.25 .95 .77

.47 .054 2.96 1.45 1.04 .83

.39 .049 2.82 1.39 1.01 .79

• 33 o016 2.59 1.23 .92 .67

.26 -.025 2.34 1.09 .92 .62

.21 .030 2.34 1.14 .94 .68

• 22 .042 2.72 1.43 1.11 .71

• 28 .068 3.38 1.83 1.ki .94

.33 ,104 3.84 2.06 1.34 1.09

• 36 ,142 4.05 2.17 1.49 1.17

.41 .131 4.12 2.05 1.53 1.22

.46 .152 4.06 2.05 1.51 1.20

•49 .156 3.98 2.00 1.48 1.18

• 48 .152 3.71 1.72 1.30 1.04

• 46 .137 2.81 1.35 1.05 .84

.45 .125 1.95 .95 .80 .63

.k3 .121 1.59 .61 .56 .44

• 42 .116 1.04 .40 .41 .32

• 36 .075 .86 .29 .3k .26

.28

.35

.ST

• 58 .36 .098

.61

.66

.64

.59

.55

.54

.64

.79

.91

.95

.97

.97

.94

.81

.66

.49

.34

.25

.21

.34 .26 .21

.kO .31 .24

• 52 ._I .31

.90

0

.37 .111 15

• 40 .124 30

• 38 .138 45

• 37 .148 60

.34 .150 75

.34 .151 90

.39 .172 105

.44 .189 120

.47 .191 135

• 48 .199 150

.48 .164 165

• 48 .157 180

• 45 .130 195

.39 .1Ok 210

.31 .071 225

.23 .041 240

.16 .010 255

• 12 .OOO 270

.11 -.002 285

.11 .006 300

.15 .023 315

.19 .043 330

.73 .57 .43 .26 .070 345

ap, lb/sq tn., _t -

_nom' r/R = 0.40

deg x/c = x/c : x/c = x/c = x/o = x/c =

0.042 0.158 0.300 0.800 0.910 0.042

0 .34 .21 .18 .20 .099 -.18

15 .61 .31 .23 .21 .107 -.27

30 1.00 .49 .34 .25 .119 .21

45 1.18 .53 .38 .26 .127 .36

60 1.21 .58 .kO .26 .135 .36

75 1.18 .56 .38 .27 .133 .43

90 1.24 .61 .43 .29 .145 .56

105 1.57 .78 .55 .35 .162 .84

120 1.o9 1.00 .69 .43 .174 1.17

135 2.39 1.12 .81 .50 .191 1.50

150 2.62 1.22 .86 .52 .185 1.72

165 2.62 1.25 .86 .51 .176 1.74

180 2.24 1.15 .80 .46 .161 1.60

195 1.89 .95 .65 .39 .131 1.06

210 1,39 .71 .47 .30 .098 .51

225 .86 .45 .30 .21 .065 .15

240 .47 .24 .18 .lk .048 -.01

255 .2_ .13 .11 .12 .0_4 -.03

270 .lk .09 .08 .11 .041 -.O]

285 .08 .07 .07 .11 .0_4 -.03

300 .0S .07 .07 .12 .053 -.02

315 .09 .09 .09 .14 .068 -.02

330 .21 .14 .14 .17 .080 -.17

3k5 .33 .19 .18 .18 .088 -.10

r/R = 0.25 _nom'

x/c = x/e = x/c = x/c = deg

0.158 0.300 0.600 0.910

-.06 -.03 .O0 -.008 O

-.09 -.0_ .01 -.015 15

.07 .06 .Ok -.004 30

.16 .11 .07 .008 45

.19 ,10 .06 .011 60

.26 .12 .07 .020 75

• 32 .18 .08 .028 90

.kS .27 .12 .O4k 105

.63 °36 .17 .057 120

.80 .47 .21 .072 135

.89 .53 .24 .077 150

.93 .56 .26 .075 165

.84 .53 .25 .066 180

.56 .36 .17 .OkO 195

.26 .16 .06 .004 210

.07 .02 .00 -.015 225

-.01 -.03 -.03 -.0_3 240

-.03 -.05 -.05 -.064 255

-.03 -.05 -.06 -.118 270

-.02 -.Ok -.05 -.107 285

-.01 -.03 -.0k -.069 300

.00 -.01 -.02 -.038 315

-.09 -,03 .OO -.010 330

-.Ok -.Ok .01 -.004 345

il
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TABLE 20 - Continued

FLIGHT 17, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 110 KNOTS)

(b) Section aerodynamic loading

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R= 0.75 r/R = 0.85 r/R = 0.90 r_ = 0.95

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

27O

285

3O0

315

330

3_5

-.S1
-.74

.92

1.67
1.65
2.03

2.65
3.94

5.43
6.95
7.88
8.22
7.61
5.06

2.22

.39

-.45

-.81

-I .02
-.91

-.64

-.33

-.60

-.35

3.06
3.97
5.58
6.16
6.41
6.31

6.82
8.45

10.55
12.29
13.16

13.07
11.72
9.30

7.25
4.67

2.82
1.83
1.42
!.26
1.33
1.67

2.32
2.88

9.49
9.94

10.93

10.58
9.76
9_08
9.23

10.76
13.23

14.47
15.22
15.18
15.07
1_.53

12.76
10.01

7.27
5.08

3.57

3.00

2.99
3.67
5.01
7.19

22.16
22.07
20.49
18.67
16.65
1_.41

12.93
12.72
1 b,.70
17.27
17.67
17.95

19.17
19.40
19.09
18.41
17.81
17.02

16.10
1W.36
13.21
13.84
16.17
19.35

29.04
26.24
22.57

18.72
15.82
13.69
13.W8
13.20

14.10
13.55
13.47
15.66
18.18
19.81
20.16

20.20
20.32
20.18
20.14
19.31
17.60
19.16

22.74
27.27

29.74
26.89
22.47
18.09
15.06
13.41

11.18
lk.58

9.57
11.64
11.24
13.94

16.67
19.00
19.83
20.21

20°72
21.21

22.06
22.58
20.74
21.82
25.32
28.99

29.42
26.89
23.34

19.07
16.74
15.77
22.02
20.28
14.48

11.40
12.63
14.60
16.49
18.29
19.17
19.68

20.03
20.91
21.92
23.11
22.20
23.07

26.43
29.73

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1
2
3

4
5
6
7
8

9
10

12.703
1.743

-'077

-.01k
.100

-.009
.036
.014

-.009

.005

.027

_ _|

10

-4.858
.136
.159
.036

.027

.000

.018

.023

-.027
.018

8s=A0+ _- IAn, s coSn_nom

n= 1

+ Bn, s sin n t_nom )

Flap motion

n an, s, deg

0 2.454
1 -.923

2 .000
3 .043
4 .040
5 -.010
6 -.002
7 -.006
8 .030

9 .012
10 .018

bn,s, deg

-.354
-. 1 k2

-.101
.030
.026
.024
.010
.012
.008
.012

10

_s = a0 + _-- Ian,sc°s n_nom

n= 1

+ bn, s sin n _nom)

Lag motion

n En, deg Fn, deg

10

=E0+ _-- (EncoSn_nom

n=1

+ F n sin n _nom)
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TABLE 20 - Concluded

FLIGHT 17, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 110 KNOTS)

(e) Flapwise bending moment

_nom'

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/a = 0.275 r/R = 0.375 r/R = 0.450 r/H = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925
deg

0

15

3O

45

60

75

90

105

120

135

150

165

180

195

210

225

24O

255

270

285

300

315

330

345

_nom,

deg

o

15

30

45

6o

75

90

lO5

12o

135

15o

165

18o

195

210

225

24o

255

270

285

300

315

330

345

-315

-269

768

780

-87

-725

-508

-463

-839

-1215

-862

-634

-1227

-1033

-508

84

472

415

84

-463

-201

-360

-1113

-1135

784

1378

1832

1477

578

-322

-792

-1295

-1749

-1799

-1576

-1617

-1815

-1337

-231

718

1345

1832

1815

1790

1584

1139

206

305

723

1582

2170

1736

506

-678

-1672

-2369

-2766

-2576

-2305

-2332

-2260

-2061

-994

380

1582

2269

2631

2730

2269

1338

506

316

-54

948

1587

1243

70

-1237

-2582

-3431

-3727

-3469

-3288

-3355

-3145

-3069

-2277

-636

1072

2178

2999

3161

2360

1015

375

-331

-1424

-623

151

327

-271

-1838

-3765

-4883

-4795

-4548

-4636

-4663

-4557

-4469

-4302

-2762

-509

1603

3354

3785

2624

1049

1

-1248

-3091

-2653

-1638

-902

-1191

-3021

-5081

-6295

-6265

-6215

-6464

-6464

-6434

-6126

-5986

-4703

-2365

610

2949

3605

2322

640

-1350

-2693

(f) Chordwise bending moment (g) Blade torsional moment and pitch-horn load

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-5965

-6649

-5721

-5119

-2253

-56

1605

2110

823

205

-544

-609

-479

-I065

-3051

-4305

-6486

-9514

-11549

-11175

-9238

-7528

-5|19

-4712

-10777

-11950

-10875

-6821

-2198

114

-1400

-3077

-4884

-4835

-3175

-1465

798

16

-2816

-7000

-10663

-12764

-12584

-10973

-8075

-6040

-5079

-6756

387

-1837

-749

4643

8179

9219

7139

4163

3539

3651

5523

8099

9315

9811

7859

3747

485

-621

243

1667

3299

5491

5219

3091

_nom'

deg

0

t5

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

564 356

I010 709

1181 838

1158 779

1305 1069

1479 1272

1454 1321

1224 1136

1123 799

595 404

-104 -310

-537 -584

-776 -710

-670 -698

-403 -760

-129 -676

148 -651

170 -682

226 -649

178 -524

-215 -646

-224 -568

-85 -195

95 3

Pitch-horn

load, Ib

151

199

218

218

233

242

218

177

131

41

-9

-55

-63

-53

-22

-10

34

60

73

84

95

90

93

102

101



TABLE 21

FLIGHT 18, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 112 KNOTS)

(a) Differential pressures

&p, lb/sq in., at -

r/R = 0.95 r/R = 0.90_nom'
! _nom'

deg xle = XlC = xle = XlC = XlC = x/c = x/c = XlC = xle = XlC = x/c = x/c = xlc = xle = deg
0.017 0.090 0,168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

6 9.95 5.21 3.57 2.54 1.52 .59 .100 10.56 4.61 3.29 2.74 1.96 .72 .153 6

21 8.49 5.32 3.82 2.50 1.39 .59 .061 9.55 4.47 3.29 2.80 1.94 .71 .073 21

36 6.81 5.13 3.82 2.26 1.05 .47 .029 7.72 4.09 2.q9 2.61 1.73 .55 -.006 36

51 4.66 4.53 3.65 hgI .67 .32 -.019 5.69 3.19 2.39 2.28 1.41 .39 -.088 51

66 3.47 3.9q 3.52 1.75 .40 .23 -.040 4.19 2.33 1.97 1.99 1.12 .23 -.151 66

81 2.78 3.52 3.29 1.66 .20 .16 -.057 3.31 1.65 1.72 1.74 .92 .13 -.222 81

96 1.83 2.81 2.81 1.26 .03 .10 -.060 2.52 1.15 1.37 1.46 .70 .07 -°250 96

111 .90 1.86 2.20 1.01 -.10 .11 -.046 1.78 .71 .99 1.14 .52 .07 -.269 111

126 .99 1.66 2.16 .88 .02 .17 -.032 1.76 .73 1.04 1.15 .59 .17 -.206 126

141 1.65 2.15 1.98 1.06 .23 .26 .OlO 2.52 1.33 1.37 1.30 .77 .26 -.161 141

156 2.75 2.79 2.31 1.37 .54 .40 .063 3.72 2.09 1.86 1.64 1.08 .40 -.085 156

171 3.93 3.36 2.58 1.62 .82 .49 .086 5.08 2.77 2.33 1.93 1.34 .53 .030 171

186 4.66 3.59 2.63 1.75 .99 .54 .109 6.01 3.19 2.54 2.00 1.45 .56 .069 186

201 5.08 3.42 2.51 1.67 1.01 .53 .[07 6.24 3.17 2.41 1.84 1.40 .56 .085 201

216 5.14 3.25 2.31 1.58 .99 .51 .113 6.03 3.03 2.23 1.71 1.30 .54 .088 216

231 5.28 3.20 2.19 1.56 1.01 .51 .121 6.03 2.97 2.15 1.66 1.29 .57 .108 231

246 5.47 3.22 2.17 1.56 1.12 .51 .126 6.62 2.96 2.12 1.65 1.29 .56 .124 246

261 5.96 3.31 2.21 1.59 1.08 .50 .126 6.11 3.01 2.12 1.64 1.30 .54 .142 261

276 6.64 3.43 2.24 1.62 1.11 .49 .122 5.91 3.01 2.11 1.64 1.29 .53 .138 276

291 7.14 3.54 2030 1.66 1.14 .46 .117 6.10 2.99 2.11 1.62 1.26 .50 .142 291

306 7.48 3.59 2.34 1.68 1.12 .43 .117 5.72 2.97 2.09 1.62 1.28 .52 .142 306

321 8.66 4.10 2.67 1.92 1.27 °53 .136 7.61 3.39 2.37 1.90 1.48 .61 .148 321

336 9.75 4.62 3.05 2.19 1.41 .57 .161 10.06 3.98 2.78 2.25 1.69 .66 .173 336

351 10.41 4.97 3.34 2.41 1.51 .59 .141 10.42 4.43 3.09 2.53 1.86 .70 .183 351

_p, Ib/sq in., at-

#nora' r/R = 0.85 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.040 0.090 0.130 0.168 0.233 0.335 0.500 0.625 0.769 0.915

6 10.98 7.02 4.94 3.83 3.20 2.68 1.79 .99 o81 *42 .181 6

21 10.15 7.79 5.04 3.80 3.20 2.64 1.76 .90 .76 .37 .155 21

36 8.80 6.43 4.61 3.42 2.93 2.34 1.53 .70 .62 °26 .061 36

51 6.47 5.03 3.82 2.74 2.42 1.89 1.22 .44 .44 .13 -.007 52

66 4.91 3.81 3.16 2.30 1.96 1.50 .94 .25 .30 °05 -.065 66

81 3.92 2.96 2.67 2.00 1.64 1.14 .72 .08 .18 -.02 -.117 81

96 3.20 2.33 2.21 1.31 1.36 .86 .55 -.04 .10 -.05 -.138 96

111 2.81 1.92 1.88 1.06 1.08 .72 .47 -.07 .12 -.03 -.140 111

126 3.17 2.15 2.11 1.30 1.23 .89 .62 .04 .23 .05 -.078 126

141 3.84 2.73 2.50 1.68 1.56 1.08 .81 .19 .35 .14 -.037 141

156 5.00 3.72 3.11 2.22 2.00 1.47 1.09 .40 .52 .28 .014 156

171 6.22 4.65 3.72 2.72 2.38 1.84 1.33 .59 .67 .38 .052 171

186 7.09 5.|6 3.93 2.90 2.51 1.97 1.42 .68 .72 .42 .085 186

201 7.06 4.94 3.72 2.78 2.38 1.92 1.36 .67 .70 .41 .105 201

216 6.80 4.56 3.51 2.63 2.22 1.84 1.29 .66 .69 .40 .121 216

231 6.70 4.38 3.33 2.53 2.14 1.79 1.23 .66 .65 .38 o118 231

246 6.54 4.32 3.24 2.47 2.07 1.77 1.19 .66 .63 .35 .130 246

261 5.99 4.21 3.14 2.40 1.99 1.72 1.13 .63 .58 .33 .136 261

276 5.88 4.12 3.07 2.33 1.95 1.67 1.09 .62 .55 .31 .148 276

291 5.77 4.01 3.01 2.26 1.88 1.64 1.04 .59 .51 .29 .157 291

306 5.83 4.02 2.97 2.26 1.87 1.64 1.05 .58 .51 .28 .148 306

321 6.92 4.67 3.45 2.65 2.21 1.92 1.24 .71 .60 .33 .168 321

336 9.02 5.55 4.04 3.15 2.62 2.25 1.48 .85 .70 .38 .185 336

351 10.20 6.30 4.55 3.55 2.95 2.50 1.67 .94 .77 .41 .181 351
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TABLE 21 - Continued

FLIGHT 18, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 112 KNOTS)

(a) Differential pressures - Concluded

Z_p, lb/sq in., at -

r/R = 0.75 r/R = 0.55 Snore'
nora _

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.0_7 0.090 0.168 0_233 0.335 0.62_ 0.915 0.017 0,090 0.188 0.233 0.335 0.625 0,9_5

6 6.15 3.ka 2.35 1,86 1.3k .51 -.0k3 2.87 1.20 .06 .86 .73 .23 .lk9 6

2I 6.83 3.59 2.k8 2.00 1.38 .52 -.021 3._0 1.55 1.08 .99 .81 .30 .1_1 21

36 6.90 3.59 2.60 2.07 1.3k ,$1 .02k 3.k1 1.61 1.11 .98 .76 .39 .088 36

5t 5.95 2.88 2.26 1.80 1.08 .39 -.002 2.93 1.38 .95 .86 .68 .36 .090 51

66 _.89 2.26 1.93 1.52 .83 *28 -.052 2.25 1.03 .70 .6k *$5 .30 .086 66

81 3.73 1.77 1,63 1.26 .61 ,18 -.06k 1.82 .80 .58 .51 .k6 .27 .083 81

96 2.77 1._3 1.kk 1.10 .kS ol3 -.035 1.82 .Sk .60 .53 .k6 .27 .085 96

I1 2.38 1.38 1.k7 1.12 .kS .15 -.01k 2.k6 1.21 .82 .73 .59 .33 .107 111

26 2.72 1.7k 1.68 1.33 .72 *2k .031 3.22 1,57 1.10 .96 .77 .kl .123 126

kl 3.51 2.28 2.0k 1.60 .97 ,36 .08k 3.75 1.93 1.31 t.13 .91 .k7 .151 Ikl

56 k.19 2.73 2.27 1.77 I.IS ,k6 .093 k.lk 2.01 1.k6 1.26 1.01 .k9 .131 156

71 k.89 3.13 2.k9 1.93 1.28 °53 .117 k.92 2.kS 1.70 I.kk 1.15 .5_ .133 171

86 S.k7 3.35 2.50 1.93 1.29 ,5k .117 5.ki 2.k5 1.71 I.k7 1.15 .52 .129 186

01 5.56 3.08 2.2k 1.69 1.16 .k3 .053 k.Ok 1.9k 1.36 1.23 .99 .37 .123 201

16 5.12 2.65 1.85 1.37 1.01 ,38 -.019 3.30 1.kk 1.03 1.00 .83 .20 .135 216

31 k.67 2.kk 1.66 1.23 .93 °3k -°030 2._k 1.00 .7k .77 .65 .12 .105 231

k6 k. OS 2.25 1.50 1.11 .85 .31 -.0k3 1.76 .65 .51 .58 .51 .05 .088 2k6

61 3.72 2.05 1.35 .98 .76 .25 -.059 1,26 .39 *35 °kS .kl o01 .07k 261

76 3.k3 1.86 1.21 .88 .67 ,22 -.06k .87 .20 .20 .33 .33 .00 .065 276

91 3.21 1.68 1.09 .78 .61 .20 -.073 .73 .13 .15 .28 .28 -.02 .068 291

;06 3.0_ 1.65 1.07 .79 .62 .20 -.081 *80 .17 .19 .31 .30 -.01 .069 306

;21 3.3% 1.99 1.32 1.01 .79 ,29 -.066 1.13 .3k .29 .kO .37 .Ok .080 321

;36 k.12 2.k9 1.67 1.29 .99 .37 -.052 1.70 .6k °k9 .56 .50 .10 .106 336

IS1 5.15 3.02 2.02 1.59 1.18 .k6 -.0k7 2.3k .9k .69 .72 .62 .18 .128 351

Ap, lb/sq in., at -

Snom' r/R = 0.40

deg x/c = x/c = x/c =

0.042 0.158 0.300

6 .81 .20 .29

21 .9k .k8 .38

36 1.27 .59 .38

51 1.32 .58 .36

66 1.06 .k9 .30

81 .87 .kk .26

96 .93 .k7 .32

111 1.30 .75 .kk

126 1.87 1.01 .63

141 2.33 1.23 .76

156 2.k8 1.33 .80

171 2.k3 1.29 .78

186 2.13 1.12 .66

201 1.66 .77 .53

216 1.28 .k8 .kO

231 .98 .3k .25

2_6 .8k .19 .19

261 .68 .09 .Ik

276 .58 .03 .15

291 .55 .02 .lk

306 .59 .05 .17

321 .66 .10 .20

336 .75 .18 .26

351 .76 .15 .25

X/C = X/C =

0.800 0.910

.08 -.038

,19 *035

.29 o106

.27 .102

.2k .099

._3 .098

• 27 .112

.36 .135

.kS °16k

.51 .162

.53 .157

• 51 .lk_

._ .112

.2_ .002

.07 -.061

.02 -.067

-.03 -.090

-.05 -.097

-.03 -.097

-.01 -.085

•01 -.060

.03 -.056

.07 -°0_9

.07 -.Okk

r/R = 0.25 _nom'

x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910

-.03 -.Ok -.02 .03 -.002 6

• 05 -.01 .00 .06 .OOk 21

°55 .23 .lk .10 .038 36

.k8 .20 .10 .08 .039 51

.k3 .19 .09 .07 .038 66

• hi .16 .10 .06 .038 81

°59 .28 .16 .09 *0S6 96

,88 .kk .26 .Ik .073 111

1°27 .6k .39 .18 .093 126

1.66 .Sk .51 .2k .109 lkl

I.93 1.00 .61 .28 .122 156

1.85 .9k .59 .28 .113 171

1._2 .71 .k5 .22 .096 186

o75 .3k .21 .10 .038 201

.30 .11 .03 .01 -.005 216

.lk -.Oh -.07 -.03 -.030 231

.08 -.07 -.10 -.10 -.229 2_6

.09 -.06 -.11 -.11 -.386 261

.09 -.06 -.09 -.12 -.333 276

.10 -.05 -.09 -.19 -.17k 291

.06 -.06 -.10 -.10 -.081 306

• 02 -.18 -.07 -.01 -.025 321

.06 -.03 -.03 .03 -.011 336

.I0 .00 -.02 .03 -,003 351
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TABLE 21 - Continued

FLIGHT 18, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 112 KNOTS)

_b) Section aerodynamic loading

V

_rlom,

aeg

6

21

36

51

66

81

96

111

126

156

ITl

186

201

216

231

2k6

261

276

291

3O6

521

336

351

Section aerodynamic loading, l, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0//5 r/R = 0.85 r/R = 0.90 r/R = 0.95

.00

.kl
2.52
2.06

1.8k
1.80
2.73
k.17
5.97
7.7k
9.11_

8.76

6.77
3.30

.79
-.3_

-I .77

-2.37
-2.20
-I .97
-I.26

-.69

.07

.25

3.05
k.92
6.51
6.kO
5.kl

k.83
5.142
7.53

10.23
12.20
12.83

12.k2
10.67

7.32

k.5k

2.95
1.90

1.11

1.01
1.07
1.53
1.97
2.68
2.61

9.72
11.58
11.8k
10.k3

8.22
6.87
6,95
9.20

11.90

!k.02
I5.1k
IT.k6
17.78
1_.03
10.82

7.88
5.57
3.92
2.76
2.15
2.k9
3.73

5.75
7.92

20.80
22.03
22.26
18.31

lk.kk
I1.01

8.75
8.63

11.39

15.02
17.77
20.1k
20.96

18.85
16.18

lk.70
13.19
I1.71
10.51
9.50

9.3k
11.62

lk.68
18.00

31.96

31.00
26.98
20.95
16.11
12._6

9.?0
8.32

10.53

13.56
18.16
22.36
2k.30
23.53
22.53

21.65
21.07
19.95
19.k2
18.80
18.75
22.07

26.57
29.78

31.36
30.10
25.87
19.87

lI.82
11.23

8.19
5.63
6.73
9.86

lb.75

19.k8
21.7k
21.k6
20.36

20.30
20.69

20.38
20.08
19.9k
19.79
23.51
27.97
30.22

29.57
28.kl
2k.78
19.71
16.37

13.70
10.21

6.91
7.39
9.78

14.05
17.T6

19.67
19.51
18.88
18.83
19.36
19.72
20._9

21.00
21.18
2k.kl
27.k1
29.28

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 17.3k5
I 1.778

2 °.061
3 -.012
k .070
5 -.015
6 .032

7 .015
8 .018
9 .012

10 -.009

-8.0k5
.158
.207

-.032
.067
.055

.012

.012
-.012
-.012

10

n=l

+ Bn, s sin n (_Jnom - 60)]

2
3
k
5
6
7

8
9

10

Flap motion

an, s, deg

3.713
-.Ok1 -.237
-.518 -.326

• 008 -.326
• OOk -.008

-.061 .000
• 000 -.OOk
• 0_5 .020
• 020 .012
• 000 .02k

-.008 .008

10

bn, s, deg

0
I
2
3
h

5
6
7
8
9

10

Lag motion

E n, deg F n, deg

9.1k9
-.292 .171

• 036 .01k
• 038 -.0_3

-.005 .009
-.008 .000

• 000 .003

• 00_ -.008
-.007 -.007

• 011 .C09
• 012 .000

__z_

I0

 s=a0+Z[aoscosoI*no 0o)
n=l L

+ bn, S sin n _nom - 60) 1

n--I

+ F n sin n ItPnom - 60)]

io4
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TABLE 21 - Concluded

FLIGHT 18, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 112 KNOTS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R : 0.150 r/R = 0.275 r/R = 0.375 _r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

2378

2959

3495

2845

1922

1796

1192

611

-336

280

360

622

907

1477

1682

2138

2560

1q67

1728

2058

1944

1010

941

1317

2492

3853

3655

2657

1526

462

-314

-1188

-1625

-1460

-957

-586

-256

347

1106

2203

3267

3762

3762

3655

2962

1865

1180

1502

3137
4647

4683

3381

1898

136

-1003

-2061

-2106

-1953

-850

-389

-271

-118

913

2459

3842

4827

5080

4800

3842

2676

1826

1989

2311

3618

3990

2721

766

-1152

-2821

-3699

-3690

-3279

-2239

-1848

-1991

-2106

-999

1080

2960

4610

5249

4706

3551

2225

1004

966

484

1461

2667

2438

502

-1971

-4171

-4725

-4470

-3704

-3704

-3863

-4074

-3810

-2675

-396

2O42

4532

5896

5228

3864

2218

854

0

-2753

-1699

112

739

-L082

-4017

-6425

-6813

-6415

-5967

-6833

-6942

-6863

-6226

-5251

-2813

252

3406

5097

4500

2898

759

-t082

-2345

-6741

-5701

-3080

-1062

-1391

-4231

-5680

-5591

-4969

-5507

-6224

-7191

-7003

-6449

-5920

-4691

-1893

1088

2427

2495

811

-1736

-3828

-5141

-6672

-6074

-4168

-2635

-2373

-3110

-3227

-2789

-2314

-2949

-3723
-4694

-4672

-4431

-4190

-3957

-3146

-1949

-1759

-1621

-2373

-3964

-5154

-5869

_/nom '

deg

6

21

36

51

66

81

96

Ill

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(i) Chordwiee bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/H : 0.375 r/R = 0.575 r/R : 0.825

-5846

-6285

-3632

15

4378

6967

4834

2571

2213

229_

2034

1545

699

-294

-2199

-4576

-7539

-11755

-I1902

-I0176

-7978

-4494

-3697

-4283

-11738

-11852

-6512

667

4461

3403

-81

-2885

-1840

602

2833

3728

2165

-391

-3679

-6300

-8482

-11770

-12080

-9410

-6382

-3012

-4217

-7880

-2981

-2485

2539

9707

11003

8155

4507

2923

3451

665L

9819

11035

I0011

7163

5323

3355

1547

891

-437

987

3803

4923

4203

-69

11895

11868

13039

15381

15244

14173

12929

13085

12874

14439

15711

16113

15866

14841

14759

13899

13368

13981

13258

12956

14000

14027

14091

12316

_Jnom '

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

571 716

1099 1115

895 937

786 873

882 958

835 1012

388 762

-174 131

-419 3

-967 -513

-1135 -640

-988 -578

-717 -362

-757 -499

-721 -716

-452 -655

59 -622

307 -523

169 -551

-242 -563

-338 -427

-223 -52

-337 -3

-180 234

Pitch-horn

load, Ib

168

241

214

183

333

170

111

42

-29

-66

-84

-47

-31

-42

-41

0

79

12t

111

96

98

114

82

85

lo6



TABLE 22

FLIGHT 19, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = ii5 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at -

r/R = 0.95 r/R = 0.90 _nom'
_nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c= x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0,168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

0 9.91 5.06 3.87 2.77 1.59 .66 .15_ 10.80 %.91 3.55 2.91 1.88 .67 .188 0

15 8.68 %.73 k.20 2.8k 1.56 .66 .085 10.0% k.76 3.61 3.03 1.91 .71 .097 15

30 7.31 5.68 k.3k 2.73 1.37 .60 .037 8.33 k.86 3.k8 2.97 1.80 .65 .017 30

%5 5.11 5.08 k.23 2.35 .91 .kS -.037 6.37 3.7k 2.98 2.61 1.k5 .%5 -.086 %5

60 3.k8 k.02 k.01 2.07 .52 .3k -.075 k.55 2,63 2.k6 2.22 1.12 .30 -.170 60

75 2.63 3.%9 %.17 1.97 .25 .2k -.096 3.69 1.90 2.29 1,97 .91 .17 -.239 75

90 2.18 3.08 3o7k 2.91 .00 .19 -.087 3.26 1.65 2.79 1.93 .79 .15 -.281 90

105 2.27 3.21 3.92 3.22 -.05 .22 -.067 3.78 2.15 3.19 2.91 .85 .23 -.276 105

120 1.9k 2.89 3.63 2.52 .2% .28 -.039 3.63 2.12 3.00 1.83 .91 .28 -.23k 120

135 2.08 2.9k 3.12 1.62 .%3 .3% -.0t6 3.76 2.31 2.06 2.03 .98 .33 -.197 135

150 2.k2 2.9% 3.01 1.70 .56 .%2 .033 %.28 2.60 2.09 1.8% 1.02 .kO -.122 150

165 3.22 3.10 3.06 1.87 .77 .50 .067 5.39 3.13 2.3k 2.07 1.19 .50 .009 165

180 k.%5 3.k9 3.15 2.09 1.0% .60 .116 6.53 3.56 2.63 2.23 1.%1 .60 .053 180

195 5.11 3.67 3.0% 2.10 1.1% .63 .128 7.09 3.70 2.6_ 2.16 i.%5 .62 .075 195

210 5.25 3.53 2.78 1.91 !.13 .62 .130 7.02 3.59 2.%8 1.96 1.37 .61 .10% 210

225 5.kO 3.39 2.63 1.89 I.Ik .63 .lb0 7.11 3.5k 2.%1 1.90 1.3% .60 .12k 225

2_0 5.81 3.37 2.58 1.91 1.18 .63 .15% 7.98 3.58 2.39 1.90 1.36 .61 .1%2 2k0

255 6.26 3.%1 2.59 1.93 1.23 .61 .156 8.51 3.57 2.35 1.89 1.36 .59 .150 255

270 6.65 3.%8 2.59 1.9k 1.2k .60 .lk8 8.18 3.50 2.29 1.83 1.32 .58 .150 270

285 7.kl 3.73 2.6k 2.00 1.30 .60 .162 8.02 3.%9 2.27 1.81 1.32 .57 .179 285

300 8.05 3.82 2.67 2.00 1.30 .55 .178 6.66 3.55 2.2k 1.75 1.22 .k8 .197 300

315 8.50 %.0% 2.90 2.1k 1.3% .53 .16k 9.%5 3.9% 2.60 2.08 I.k5 .63 .177 315

330 9.78 k.63 3.29 2.%1 1.52 .68 .191 10.17 %.52 3.06 2.%2 1.69 .68 .237 330

3%5 9.9k _.97 3.51 2.57 1.53 .66 .235 10.92 k.80 3.26 2.58 1.68 .62 .252 3k5

Ap, Ib/sq in., at -

_nom' r/R = 0.85

deg x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.040 0.090 0.130 0.168 0.233

0 11.20 8.kk %,8% 3.80 3.01 2.88

15 10.7% 8.85 k.93 3.88 3.11 2.91

30 9.8% 8.05 %.7% 3.71 3.01 2.77

%5 7.39 6.02 k,09 3.18 2.k5 2.31

60 5.38 %.27 3.30 2.78 2.11 1.9_

75 %.37 3.17 2.73 2._2 1.87 1.59

90 3.99 2.8% 2.63 2.%1 1.81 1.k7

105 3.98 2.8k 2.69 2.38 1.90 1.k6

120 5.02 3.77 3°%5 2.9% 2.39 1.71

135 5.11 3.85 3.%% 2.56 2.09 1.67

150 5.kO k.03 3.36 2.%1 2.0% 1.66

165 6.27 %.73 3.6% 2.69 2.18 1.93

180 7.55 5.%k 3.99 2.99 2.k3 2.22

195 8.%0 5.59 3.95 3.02 2._2 2.25

210 8.0% 5,17 3.69 2.8% 2.21 2.1k

225 7.85 %.95 3.53 2.72 2.10 2.07

2%0 8.01 k.89 3.k5 2.67 2.05 2.05

255 7.%6 %.71 3.31 2.59 1.96 2.02

270 6.73 k.k9 3.08 2.%1 1.83 1.91

285 6.k_ %.31 2.9% 2.32 1.76 1.85

300 6.28 k.12 2.85 2.19 1.61 1.73

315 7.91 b.91 3.37 2.65 2.01 2.07

330 9.58 5.95 k.16 3.22 2.k3 2.%%

3kS 10.8k 6.87 %.%3 3.50 2.71 2.62

x/c = x/c = x/c : x/c =
0.335 0.500 0.625 0.769

1.77 .91 .75 .kO

1.79 .88 .7% .35

1.69 .77 .63 .27

1.38 .51 .%% .12

1.03 .26 .27 .01

.77 .03 .1% -.06

.70 -.06 .09 -.08

.79 .02 .13 -.0%

• 96 .18 .23 .03

1.03 .22 .33 .11

1.06 .27 .%1 .17

1.23 .kl .53 .30

1.39 .55 .66 .38

1.k2 .60 .68 .kl

1.3k .60 .65 .39

1.28 .62 .6% .37

1.25 .62 .61 .35

1.20 .62 .55 .31

1.10 .56 .%8 .29

1.Ok .53 .%5 .26

.9% .%7 .38 .21

1.20 .65 .51 .27

1.k6 .78 .6k .38

1.58 .82 .67 .37

I_norl _ ,

x/c = deg

0.915

.156 0

. 10k 15

• 036 30

-.050 %5

-. 122 60

-. 163 75

-.179 90

-.1"/'2 105

-.131 120

-.07% 135

-.057 150

-.017 165

.018 180

.Ok2 195

• 05% 210

• 061 225

.069 2_0

.073 255

• 085 270

.099 285

• 093 300

.081 315

.13% 330

. 150 3%5

1('}7



TABLE 22 - Continued

FLIGHT 19, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 115 KNOTS)

(a) Differential pressures - Concluded

_p, lb/sq in., at-

_nom'
r/R = 0.75

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.090 0.168 0.23_ 0.335 0._ 0.915

0 6.6U 3.68 2.75 2.06 1.56 .63 .078

15 7.39 3.89 2.9_ 1.8k 1.63 .6k .069

_0 7.58 3.95 3.02 2.2k 1.60 .59 .Ok7

45 7.02 3.51 2.79 2.07 1.37 .k7 .019

60 5.94 2.77 2.kO 1.83 1.09 .]k -.005

75 k.84 2.17 2.00 1.63 .85 .2k -.064

90 3.91 1.87 1.75 1.48 .74 .20 -.007

105 3.43 2.15 1.86 1.51 .77 .22 .003

120 3.75 2.79 2.20 1.72 1.02 .31 .035

155 k.75 5.87 2.82 2.12 1.37 .43 .089

150 5.15 5.69 2.86 2.06 1.38 .k6 .130

165 5.53 3.70 2.85 2.06 1.44 .$2 .127

180 5.97 3.50 2.91 2.11 1.5k .60 .144

lOS 6.32 3.61 2.82 2.03 1.50 .57 .139

210 6.37 3.31 2.58 1.85 1.36 .52 .127

225 6.23 3.06 2.33 1.68 1.25 .49 .109

240 5.70 2.87 2.16 1.55 1.18 .45 .097

255 5.22 2.63 1.97 1.41 1.08 .39 .089

270 k.79 2.37 1.77 1.23 .94 .34 .101

295 4.39 2.13 1.56 1.10 .81 .29 .092

300 k.Oh 1.82 1.hO .98 .73 .21 .043

315 k. Ok 2.21 1.68 1.24 .93 .33 .040

330 4.76 2.79 2.09 1.54 1.16 .4k .059

]kS 5.77 3.29 2.k6 1.81 1.56 .52 .063

r/R =0.55
x/c = x/c = x/c = x/c =

0.017 0,090 0.168 0.233

2.71 1.20 .95 .78

5.15 1.43 1.09 .89

3.67 1.67 1.25 1.02

3.49 1.62 1.19 .97

2.90 1.33 .98 .79

2.3k 1.0k .80 .60

2.29 1.04 .89

2.75 1.3] 1.12

3.8k 2.02 1.39

k.k2 2.28 1.58

k.81 2.37 1.72

4.77 2.39 1.73

5.83 2.91 2.07

5.59 2.71 1.98

k.19 2.10 1.56

2.92 1.73 1.31

1.87 1.01 1.02

• 87 .55 .68

.32 .23 .39

• 36 -.06 .15

.54 .05 .21

• 89 .25 .3k

1.58 .59 .5k

2.20 .92 .75

.61

.74

1.10

1.27

1.39

1.42

1.65

1.56

1.26

I.Ok

.93

.62

.36

.14

.17

.29

.46

.62

_nom p

x/c = x/c = x/c = deg

0.335 0.625 0.915

.66 .kO .067 0

• 75 .42 .087 15

.8k .k6 .104 30

• 80 .k3 .109 45

• 69 .39 .112 60

.59 .35 .110 75

.59 .35 .112 90

.71 .42 .lk3 105

• 96 .52 .171 120

1.09 .56 .176 135

1.16 .59 .180 150

1.19 .60 .158 168

1.34 .62 .162 180

1.25 .58 .141 195

1.02 .47 .098 210

• 82 .38 .078 225

.73 .28 .069 240

.57 .28 .056 255

• 33 .23 .033 270

• 15 .13 -.008 285

.17 .10 -.014 300

.27 .17 -.001 315

.]9 .24 .012 330

.53 .31 .038 345

Ap, lb/sq in., at -

Snom' r/R = 0.40 r/R = 0.25 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

0 .37 .27 .20 .23 .101 .36 .21 .12 .09 .009 0

15 .72 .42 .28 .26 .116 -.15 -.04 -.02 .03 -.022 15

30 1.29 .62 .43 .31 .132 .64 .51 .16 .08 -.002 30

45 1._8 .67 .48 .]2 .138 .56 .27 .14 .09 -.009 45

60 1.36 .63 .45 .30 .135 .49 .24 .11 .07 -.006 60

75 1.19 .60 .40 .29 .13k .49 .24 .13 .07 .001 75

90 1.30 .70 .45 .]3 .150 .66 .3k .19 .10 .016 90

105 1.68 .89 .58 .kO .173 1.Ok .55 .28 .16 .036 108

120 2.29 1.18 .77 .SO .193 1.47 .77 .45 .21 .057 120

135 2.90 1.42 .97 .59 .217 1.83 .95 .56 .26 .072 135

150 3.06 1.55 1.03 .61 .200 2.18 1.12 .68 .30 .081 150

165 2.93 1.55 1.01 .60 .197 2.22 1.16 .71 .33 .078 165

180 2.66 1.40 .92 .55 .178 1.86 .96 .60 .29 .072 180

195 2.15 1.13 .74 .kS .142 1.21 .63 .39 .19 .044 195

210 1._k .79 .51 .35 .108 .45 .41 .14 .07 .008 210

225 .80 .50 .39 .32 .111 .21 .18 -.04 .00 -.018 225

240 .09 .16 .20 .26 .089 .00 .00 -.07 -.03 -.049 240

255 .02 .06 .09 .21 .20k .02 -.06 -.09 -.08 -.153 255

270 -.01 .05 .05 .16 .125 -.01 -.Oh -.08 -.08 -.222 270

285 .03 .11 .12 .17 .083 -.01 -.0_ -.06 -.09 -.228 285

500 .07 .12 .10 .20 .080 .00 -.02 -.06 -.09 -.124 300

315 .11 .13 .11 .17 .076 -.01 -.01 -.05 -.05 -.050 315

330 .27 .21 .17 .20 .083 -.05 -.02 -.02 .02 -.027 330

345 ._0 .26 .20 .21 .081 .01 .03 .00 .03 -.016 345

lO8



TABLE 22 - Continued

FLIGHT 19, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 115 KNOTS)

(b) Section aerodynamic loading

_qom,
oeg

0
15
30

',5
60
75

90
105

120
135
150
t65
180
195
21C

225
240
255
270
285
3CO
315
33O

3_5

Section aerodynamic loading, l, lb/in., at -

r/R = 0.25

1.97
-.29
2.55

2.58
1.97

2.06
2.96
k.70
6.75
8.38

9.95
10.30

8.71
5.74

r/R = 0.40

3.1_6
q.82
6.96

7.61
7.15
6.57
7._0
9.27

12.10
14.82
15.61
15.18
13.82

11.22

r/_t : 0.55

10.06
11.48
13.00
12.44
10.60

8_86
8.99

10.98
lb.. 82
16.70
17.74
17.87

20.58

19.35

2.35
.b,7

-.63

-I.hk
-1.68
-i.66
-1.21

-.68
-.19

.21

7.94 15.25
5.80 12.10
2.98 9.01
2.42 6.43
1.63 3.83
1.95 1.66
2.16 1.91

2.06 3.49
2.87 5.70
3.3_ 7.93

r/R = 0.75

23.95
25.14
25.24

22.33
18.14

lk.26
12.33
12.78
15.95

21.27
21.65
22.47
23.44
23.37
21.79

20.28

18.83
17.09

15.32
13.56
11.73
14.15

17.67
20.89

r/R= o.85

31.38
31.15
28.86
22.74
17.10
13.33
12.16

12.91
16.81
17._0
18.00
20.79

24.10
24.94
23.58
22.78
22.47

21.27
19.54

18.63
17.38
21.60
26.46

28.84

r/R = 0.90

31.97
31.44
29.13

22.64
16.59
12.97
12.27
15.25
1_.66

lk.53
15.92
19.5k
22.92
23.77
23.01

22.78
23.60
23.81
23.18
23.04
21.30
26.09

29.54

30.51

r/R - 0.05

30.59
29.51
28.82
23.33
18.14
15.kk

13.62
lk.34
lk.21
!k.08
15.26
17.57

20.87
21.98
21.36
21.16
21.58
22.01
22.36

23.61
24.00
25.03
28.99
30.07

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0

I

2
3

k

5

6

7

8
9

IC

lk.378
2.343
-. Ob,5
-.118
-.005
-. 136

.005

-.Olk
-.005

-.032
-.023

-6.933

-.k09

.I09

-.027

.064

.059

.0_2

-.014

-.005

-.009

10

8S= A0 + _- (An,s COS n_nom

n= 1

+ Bn, s sin n _Pnom)

0
I
2
3

u,
5

6
7
8
9

10

Flap motion

an, s, deg

4.188
-.966
-.267

.0_3

.057
-.016

.Olh
-.002

.000

.008

.000

-bn, s, (:leg

-.612

-.271
-.190

.006

.032

.024

.012

.01_
.000
.01_

10

_s=ao + _- (an, sCOS nt_no m

n= I

+ bn, s sin n _nom)

L_g motion

0
I
2
3
4

5
6
7
8
9

le

En, deg Fn, deg

7.717
-.403 .047
-.012 .042

•098 -.002
.01C -.027

-.0_2 -.015
.000 -.010
.015 .015
.005 .OOT

.000 -.007
• 000 .002

lO

= Eo + }- (En cos n _/nom
n=l

+ F n sin n _nom)

lo9
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TABLE 22 - Concluded

FLIGHT 19, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 115 KNOTS)

(e) Flapwise bending moment

_nom'

deg

0

15

3O

45

6O

75

9O

I05

120

135

150

165

180

195

210

225

24O

255

270

285

3OO

315

33O

345

Flapwise bending moment, in-lb, at -

r/H = 0.150 r/H = 0.275 r/H = 0.375 r/R = 0.450- r/R = 0.575 r/H = 0.850 r/R = 0.800 r/R = 0.925

2454

2055

3263

2932

2408

1644

1348

1165

413

538

1359

858

345

1029

1975

2568

2442

1918

1450

1918

2043

1165

755

869

1576

2417

2607

2384

1394

446

-619

-1592

-2021

-1790

-1337

-1337

-1601

-652

792

1700

2318

2789

2805

3003

2681

1617

586

1229

687

1555

2170

1772

425

-L139

-2703

-3788

-4104

-3752

-3191

-2866

-2983

-2477

-1139

244

1437

2224

2866

2857

2323

1202

0

588

1377

2560

3228

2741

1529

-522

-2287

-3431

-3803

-3355

-2849

-2716

-2640

-2621

-1733

3O8

2178

3647

4945

4840

4000

2626

1672

1291

-984

98

917

1198

310

-1688

-3958

-5296

-5340

-4847

-4944

-5498

-5446

-5393

-4662

-2542

98

2826

4903

5405

4164

2404

1603

-588

-2178

-1681

-577

657

-188

-1900

-4417

-6089

-5830

-6158

-7124

-7532

-6915

-6537

-5940

-4029

--606

2936

5204

5881

4816

3085

1244

-1542

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-12362

-I1776

-10848

-8065

-4043

-918

368

-2415

-4923

-4581

-5606

-5183

-3946

-6062

-8146

-II093

-14984

-18712

-19900

-17426

-13958

-11776

-10474

-9986

-13903

-12405

-11526

-4803

2312

2784

716

-3435

-6610

-4868

-2295

1937

4624

2540

-2963

-9621

-15726

-I7778

-16980

-12129

-6805

-4803

-4803

-9019

-5076

-7300

-4148

3948

9004

9244

4300

828

-596

-404

4540

9116

11228

10988

6300

-916

-5604

-7684

-5876

-2244

1436

4412

3420

-1972

(g) Blade torsional moment and pitch-horn load

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

30O

315

330

345

Torsional moment, in-lb, at-

r/R = 0.15

2343

3427

3746

3307

3079

3109

2984

2779

2686

2199

1526

970

1071

1272

1166

1027

1293

1678

1517

1481

1771

2435

2268

1951

r/R = 0.50

1149

1908

2177

1761

1740

1735

1794

1619

1328

1038

385

-53

lbl

224

52

-96

-113

-43

-399

-293

240

866

944

924

Pitch-horn

load, lb

111



TABLE 23

FLIGHT 20, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 122 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at -

_nom'

150

165

180

195

210

225

240

255

270

285

300

315

330

345

r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = XlC = XlC = x/c = x/c = x/c = x/c ffi XlC ffi deg
0.017 O.09Q 0.168 0,233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

0 9.22 5.45 k.09 2.86 1.65 .69 .119 10.57 k.95 3.59 3.01 2.01 .78 .135 0

15 7.73 6.36 k.25 2.80 1.47 .65 .053 8.88 4.59 3.54 3.04 T,92 ,73 .067 15

30 6.39 7.06 4.06 2.72 1.26 .56 *006 7.56 4.97 3.54 3.03 1.81 .62 -,016 30

kS 4.69 5.85 5.32 2.34 .80 .38 -.111 6.00 4.19 3.84 2.77 1.57 .43 -.132 45

60 3.22 4.95 4.43 3.67 .71 .18 -.153 4.56 3.00 3.85 3.71 1.17 .23 -.238 60

75 2.45 4.10 3.76 2.65 2.82 -.15 -.189 3.53 1.91 3.04 3.42 2.14 -.01 -.328 75

90 1.87 3.56 3.37 2.21 1.91 -.42 -.211 2.94 1.20 2.43 2.72 3.18 -.25 -.420 90

105 1.06 2.73 2.43 1.87 .87 -.35 -.169 2.40 .49 2.02 1.99 2.87 -.24 -.434 105

120 .60 2.57 2.00 1.40 .72 -.01 -*090 2.00 .30 1.83 1.86 2.75 *01 -.375 120

135 .87 2.48 2.64 1.61 1.87 .16 -.064 2.44 .93 2.33 2.71 .53 .21 -.324 135
1.54 3.03 3.09 2.78 .17

2.84 3.87 3.56 1.99 .79

4.00 4.19 3.53 2.21 1.01

4.69 4.23 3.14 2.08 1.10

4.82 3.92 2.81 1.89 1.08

4.92 3.76 2.61 1.82 1.10

5.29 3.84 2.53 1.81 1.13

5.79 3.90 2.53 1.85 1.18

6.27 3.97 2.58 1.89 1.23

6.92 4.19 2.68 1.98 1.29

• 32 -.002 3.23 1.87 2.51 1.63 1.00 .35 -.205 150

.48 .057 4.70 2.96 2.56 2.13 1.29 .51 -.065 165

.56 .086 6.03 3.70 2,69 2.34 1.46 .59 .011 180

.59 .107 6.65 3.78 2.65 2.18 1.47 .59 .0_7 195

.57 .112 6.50 3.52 2.42 1.97 1.37 .59 .076 210

• 57 .115 6.41 3.41 2.29 1.85 1.35 .58 .103 225

.58 .127 6.63 3.47 2.30 1.84 1.34 .60 .126 240

.59 .131 7.31 3.52 2.27 1.85 1.35 .60 .137 255

• 58 .137 7.87 3.57 2.27 1.86 1.36 *58 .135 270

• 60 .139 8.00 3.65 2.35 1.92 1.41 .61 .146 285

7.65 4.38 2.75 2.03 1.31 .55 .133 7.86 3.54 2.27 1.87 1.35 .58 .137 300

7.42 4.62 2.88 2.10 1.32 .55 .129 8.05 3.71 2.40 2.01 1.44 .62 .128 315

9.22 5.37 3.41 2.43 1.52 .67 .133 9.83 4.41 2.98 2.42 1.70 .70 ,146 330

9.72 5.60 3.79 2.67 1.59 .66 .133 10.57 4.82 3.32 2.74 1.85 .74 .146 345

/'p, lb/sq in., at-

nolll,

deg x/c =

0.017

0 10.82 8.33

15 10.08 8.17

30 9.02 7.31

kS 6.95 5.99

60 5._7 _.37

75 k .49 3.10

90 3.83 2.5,3

105 3.30 1.99

120 3.52 2. 16

135 3.90 2.50

x/c= x/c= x/c=
0,040 0.090 0.130

3.72 3.91

3.67 3.87

3.29 3.82

3.66 3.66

2.75 3.02

1.81 2.44

1.25 2.07

• 87 1.52

1.06 1.75

1.47 2.32

r/R = 0.85

x/c = x/c = x/c =
0,168 0,233

3.08 3.02

3.11 2.96

3.06 2.91

2.81 2.64

3.02 2.62

2.77 3.15

2.41 2.98

2.09 2.62

2.28 2.70

2.51 1.32

_nom '

xJc = x/c = x/c = x/c - des
0.335 0.500 0.625 0.769 0.915

1.82 .95 .80 .40 .128 0

1.80 .87 .74 .34 .079 15

1.71 .76 .64 .25 .013 30

1.51 .55 .48 .11 -.068 _5

1.25 .37 .31 -.01 -.154 60

.94 .13 .13 -.13 -.222 75

• 51 -.14 -.03 -.21 -.268 90

• 22 -.24 -.07 -.21 -.268 105

.39 -.17 .02 -.13 -.208 120

.75 -.03 .IT -,02 -.134 135
150 4.83 3.42

165 6.24 k.64

180 7.43 5.45

195 8.07 5.51

210 7.59 5.04

225 7.42 4.73

240 7.48 k.64

255 7.49 _.58

270 7.00 4.51

285 6.78 _.45

300 6.79 _.19

315 7.53 4.69

330 9.38 5.65

345 10.56 6.42

2.06 2.64 2.00

2.74 2.97 2.40

2.96 3.21 2.55

2.78 3.11 2.45

2.40 2.84 2.22

2.22 2.71 2.05

2.14 2.66 2.00

2.0_ 2.60 1.94

1.96 2.56 1.90

1.94 2.52 1.89

1.77 2.34 1.73

2.06 2.61 1.93

2.71 3.15 2.36

3.27 3.58 2.73

1.73

2.09

2.32

2.30

2.14

2.09

2.07

2.04

2.02

2.00

t.90

2.07

2.41

2.70

1.00 .16 .37 .14 -.080 150

1.29 .39 .56 .29 -.022 165

1.45 .52 .69 .39 .013 100

1.43 .56 .70 .40 .034 195

1.32 .57 .68 .39 .042 210

1.26 .59 .66 .38 .066 225

1.23 .61 .63 .36 .071 240

1.19 .61 .60 .33 .073 255

1.16 .62 .57 .30 .071 270

1.16 .62 .56 .29 .077 285

1.07 .58 .51 .27 .073 300

1.17 .65 .56 .29 .079 315

!.44 .75 .65 .33 .102 330

1.63 .85 .70 .36 .108 345
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TABLE 23 - Conttn ,ed

FLIGHT 20, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 122 KNOTS)

(a) Differentia.1 pressures - Concluded

Ap, lb/sq in., at -

r/R = 0.75 r/R = 0.55 @nom'_nom,

deg x/c = XlC = XlC = Xlc = x/c = xlc = x/c = 7./c = xlc = x/c = x/c = x/c = x/c= x/c = deg

0.017 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0,090 0.168 0.233 Q_335 0.6_5 0.915

0 6.18 3.53 2.67 2.07 1.5k .62 .089 2.50 1.09 .88 .74 .65 .36 .079 0

15 6.74 3.72 2.85 2.18 1.58 .63 .075 2.85 1.26 1.00 .82 .73 .kO .I06 15

30 6.79 3.83 2.92 2.23 1.57 .59 .047 3.35 1.53 1.16 .95

45 6.38 3.64 2.89 2.20 1.45 .49 .021 3.32 1.59 1.15 .96

60 5.58 3.08 2.72 2.04 1.25 .38 ,010 2.88 1.34 1.01 .81

75 k.6k 2.57 2.50 1.86 1.02 .26 -.066 2.47 1.08 .94 .66

90 3.75 2.13 2.30 1.68 .86 .17 -,018 2,18 .97 .89 ,67

105 3.07 2.08 2.16 !.5k .73 .14 -o013 2.32 1.10 .95 .69

120 2.94 2.36 2.22 1.63 .81 .22 .035 3.18 1.66 1.33 .92

135 3.69 3.02 2.62 1.92 1.07

150 4.26 3.46 2.74 2.01 1.23

165 4.94 3.54 2.90 2.15 1.41

180

195

210

225

240

255

270

285

300

515

330

3_,5

5.55 3.69 3.00 2.19 1.55

5.90 3.68 2.83 2.06 1.50

6.00 3.33 2.56 1.85 1.39

5.80 3.02 2.29 1.67 1.28

5.43 2.80 2.08 1.53 1.18

4.97 2.59 1.92 1.39 1.08

4.61 2.41 1.78 1.31 1.01

4.33 2.27 1.68 1.24 .96

4.11 2.01 1.50 1.11 .85

4.08 2.20 1.64 1.2_ .94

4.69 2.64 1.96 I._9 1.12

5.40 3.03 2.28 1.74 1.30

.82

.83

.75

.67

.62

.65

.86

• 32 .093 3,91 2.11 1.44 1.18 1.05

• 42 .135 4.47 2.kl 1.67 1.33 1.14

• 54 .147 4.83 2.44 1.80 1.46 1.25

• 59 .161 6.31 3.15 2.19 1.74 1.47

• 58 .156 5.92 2.67 1.92 1.55 1.30

.53 .135 3.97 2.05 1.52 1.23 1.05

• 48 .126 3.10 1.41 1.14 .94 .?8

.45 .098 2.23 .96 .8_ .69 .59

.41 .091 1.58 .61 .62 .52 .46

• 39 .075 1.04 .31 .41 .36 .35

.36 .058 .72 .09 .25 .22 .24

.31 .047 .59 .05 .2_ .21 .23

.36 .049 .82 .17 .31 .27 o27

.44 .075 1.29 .42 .46 .40 .36

°52 .075 1.92 .77 .67 .56 .50

.43 .125 30

.44 .142 45

.41 .141 60

.36 .141 75

.34 .138 90

.34 .153 105

• 45 .181 120

.51 .197 135

.56 .207 150

.62 .185 165

.6_ .188 180

• 58 .154 195

.44 .104 210

• 35 .059 225

.26 .033 240

• 19 .011 255

.16 .003 270

• 13 -.OOk 285

• 10 -.009 300

• 15 .001 315

.21 .022 330

.28 .Ok7 345

&p, lb/sq in., at -

, r/R = 0.40

0.042 0.158 0.300 0.600

.19 .20 .16 .221 .52 .32 .22 .24

30 1.08 .59 .37 .28

45 1.40 .68 .45 .31

60 1.36 .63 .45 .31

75 1.16 .55 .41 .29

90 1.15 .60 .ql .29

105 1.57 .72 .49 .35

"120 1.96 1.00 .69 .46

135 2.66 1.33 .89 .58

150 3.01 1.53 1.00 .62

165 3.02 1.58 1.03 .61

180 2.68 1.50 .96 .57

195 2.20 1.20 .74 .46

210 1.44 .80 .49 .33

225 .80 .45 .24 .22

240 .19 .39 .19 .18

255 .02 .18 .22 .09

270 -.02 .09 .07 .12

285 -.06 .06 .03 .16

300 .03 .12 .08 .18

315 .Ok .12 .09 .17

330 .19 .20 .15 .20

345 .45 .30 .22 .23

r/R = 0.25 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = deg

0.910 0.042 0.158 0.300 0.600 0.910

• 105 .Ik .07 .02 .07 .006 0

.117 -.19 -.07 -.Ok .02 -.031 15

.139 .46 .22 .11 .07 -.006 30

.148 .50 .23 .13 .09 .000 45

.152 .42 .19 .08 .06 -.001 60

.142 .39 .20 .08 .06 .006 75

.142 .48 .27 .13 .07 .812 90

.166 .78 ._4 .25 .12 .031 105

• 198 1.24 .66 .36 .18 .055 120

• 223 1.67 .88 .51 .25 .075 135

.219 2.18 1.12 .67 .31 .088 150

.212 2.19 1.20 .71 .39 .093 165

.192 1.97 1.04 .64 .31 .084 180

.149 1.25 .65 .40 .20 .045 195

• 097 .47 .34 .13 .07 .005 210

.107 .25 .02 -.02 -.01 -.024 225

.094 .03 -.05 -.08 -.05 -.059 240

.044 -.02 -.06 ~.10 -.11 -.216 255

.032 .00 -.03 -.08 -.08 -.338 270

.054 .00 -.02 -.06 -.07 -.348 285

• OTO .01 -.01 -.Ok -.07 -.183 300

.078 -.01 -.01 -.Ok -.07 -.066 315

• 090 -.05 -.03 -.Ok .O0 -.042 330

.097 -.06 -.03 -.Ok .Ok -.012 345
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TABLE 23 ' Continued

FLIGHT 20, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 122 KNOTS)

(b) Section aerodynamic loading

_om,
oeg

1o
30
45
60
75
90

105
120
135
150
165
180
195

210
225
2_0
255

270
285
300
315
330
345

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.25

.84
-.60

1.91
2.15
1.63
1.63

2.11
3.73
5.68
7.75
9,99

10.7 b,
9.37
5.88

2.21
.23

-.82
-I .95

-2.02
-I.91
-I .22

-.85
-.43
-.12

r/a=0.40

2.84
3.96
6.23
7.41
7.21

6.50
6.58
7.86

10.73
13.97

15.47
15.62

I_.36

11.51
7.72

r/R = 0.55 r/R = 0.75 r/R = 0.85

9.41;
10.71
12.31
12.49

11.08
9.7k
8.99
9.49

12.99
15,46

17.35
18.51
22.14
19.70
lk.91

23.25
24.31
24.30
22.68
19.67

16.21
13.68
12.22
13._9
17.30
19.82
22.05
23.66
23.29

21.66
4.56 11.15
2.99 8.07
1.80 5.79
1.16 4.05
1.23 2.68
1.82 2.28

1.87 3.15
2.69 4.85

3.69 7.12

30.11
28.98
26.54
23.15

19.06
lk.81
10.52

7.71
9.72

12.16
15.36
20.31
23.18

23.3_
21.58

19.97 20.70
18.37 20.33
16.88 19.83
15.73 19.02

lk.77 18.76
13.25 17.66
1_.36 19.63
17.14 24.12
19.8k 27.kl

r/R = o_o

32.89
30.30

28.62
24.36
19.59
17.79

17.01
13.52
13.81

9.95
1_.03
19.31
22.86
23._3

22.22
21.72
22.13
22.73
23.15

23.81
23.07
24.24
28.88
31.37

r/R = 0.95

31.36

30.63
28.90
24.52
20.kT
22.k0
15.73

9.54
9.45

15.69
13.68
18.99
21.66
22.15

21.08
20.69
21.15
21.83
22.52

23.79
2k,k6
24,89
29.49
31.01

I

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1
2

3
4
5

8

9

10

12.538
2.209
-.148
-.245

.076

-.057
.005

-.024
.000
,019

-.019

-7.654
.157
.086
.033

.100

.052
.057
.014

-.024
-.010

10

8s=A0+_-- _An, sCOSn_Pnom

n= I

+ Bn, S Sin n k_nom)

Flap motion

n an, s, deg

0 2.336
1 .308
2 -.029

3 .050
4 .006
5 -.037
6 -.006
7 -.006

8 .0O6
9 .002

10 -.OOk

bn, s, deg

-.118
-.347

-.176
.025

-.002
.OOk
.008

.004

.006
-.006

10

_s =a0 + _-- lan, s coSn_nom

n= 1

+ bn, s sin n _nom)

0
1

2
3
k
5
6
7

8
9

10

Lag motion

E n, deg

6.352
-.150
-.008

.020

.000
-.002
-.018

.010

-.OOS
-.005

.010

Fn, deg

-.062
-.015

.000
-.032

.005
-.002
-.015

.002

.012
.018

10

=E O+ _ (E ncosn_/nom

n=l

+ F n sin n #nom)

E
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TABLE 23 - Concluded

FLIGHT 20, TRIM LEVEL FLIGHT OUT OF GROUND EFFECT (V = 122 KNOTS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 -r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

0

15

30

45

6o

75

90

105

120

135

150

165

180

195

2to

225

240

255

27o

285

3o0

315

33o

345

914

1176

1689

2248

1701

526

116

105

-579

-648

-614

-500

-226

173

743

L153

1552

2191

1644

1005

891

492

264

-374

1370

2170

2607

2525

1782

726

-553

-1163

940

1709

2848

2206

1157

-262

-1862

-3001

884

1924

3117

2516

1352

-375

-2006

-3476

-1361

-103

839

1385

126

-1907

-3755

-5242

-3049

-2104

-1059

-54

-1149

-3019

-5288

-6492
-1650

-1873

-1832

-1799

-1568

-611

371

1205

1997

2846

3275

2970

226g

1444

569

726

-3291

-3417

-3001

-2748

-2739

-2070

-1130

235

1591

2495

3471

3309

2296

1094

-145

316

-3838

-3619

-3294

-3094

-3237

-3094

-2283

-499

1428

3002

4347

4424

3231

1571

483

474

-5717

-5242

-5303

-5867

-6078

-6139

-5189

-2927

-543

2335

3849

4473

3417

1209

161

-1071

-6969

-7009

-7686

-8253

-7964

-7974

-7099

-4790

-1905

1856

3548

4175

3349

1130

-661

-2711

t_no m •

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/H = 0.825

-7247

-9217

-7442

-6449

-3617

-116

242

991

584

-I093

-637

193

421

-68

-1989

-3226

-6661

-10031

-12978

-12913

-10340

-6531

-6254

-5180

-12503

-14408

-12063

-7635

-879

2361

-830

-2735

-4689

-5242

-1840

309

3061

3256

-407

-5210

-9817

-14408

-14001

-12584

-7196

-3826

-4363

-6593

-2841

-4729

-3689

4455

9719

9591

7927

3399

1623

3415

4967

8711

11511

11879

10023

4503

-153

-2297

-2569

199

2983

5271

6247

1591

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

871 563

1828 1131

2327 1741

2328 1613

2381 1799

2422 1895

2302 1810

1641 1256

1357 778

826 305

160 -95

90 -262

168 -112

245 -79

63 -524

229 -513

820 -389

1296 -417

1116 -427

1032 -397

781 -204

865 112

789 347

426 291

Pitch-horn

load, Ib

105

231

273

278

269

283

222

162

71

-13

-49

-50

-20

-21

-34

-32

41

100

100

102

144

165

123

6l

zz6



TABLE 24

FLIGHT 21 _ TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 13 KNOTS)

(a) Differential pressures

r/R = 0.95
t_rlol n

deg x/c = x/c = x/c = x/c =
0.017 0.090 0.168 0.233

0 5.22 3.21 2.76 1.78

15 k.62 3.00 2.68 1.68

30 _.69 3.07 2.68 1.70

kS k.66 3.07 2.69 1.72

60 _.91 3.30 2.76 1_.78

75 5.06 3.35 2.82 1.8 u,

90 5.72 3.71 3.07 2.Oh

105 6.79 _.kk 3.39 2.28

120 7.85 14.96 3.71 2._9

135 7.95 5.13 3.69 2.50

150 8.65 5._6 3.92 2.70

165 7.99 5.10 3.80 2.63

180 7.6k _.87 3.6W 2.53

195 7.29 u,.55 3._ 2.38

210 7.68 _,.79 3.52 2._

225 7.98 _.8_ 3.55 2._7

2_0 8.9_ 5.22 3.72 2.59

255 9.01 5.16 3.70 2.59

270 8.k6 5.02 3.63 2.5_.

285 8.51 5.09 3.65 2.52

300 5.57 3.k5 2.71 1.83

315 k.99 3.15 2.59 1.71

330 5.37 3.33 2.70 1.80

3k5 5.30 3.31 2.7k 1.82

hp, Ib/sq in., at -

r/a = 0.90 ChOre'

x/c = x/c = x/c = x/c= x/c = x/c = x/c = x/c = x/c = x/c = deg

0.335 0.625 0.915 0.017 0.090 0.168 0.2_ 0.336 0.625 0.915

• 88 .k6 .071 5.8k 3.03 2.Ok 1.77 1.15 .h6 .018 0

• 79 .kl .058 5.53 2.85 1.90 1.65 1.07 .kl .009 15

.79 ._2 .060 5.39 2.81 1.90 1.65 1.05 .k2 -.005 30

.78 .k2 .060 5.37 2.83 1.90 1.66 1.07 .k_ -.006 _5

.81 .k2 .OSh 5.k6 2.87 1.93 1.70 1.07 .k2 -.018 60

• 82 .k3 .052 5.10 2.72 1.8k 1.65 1.03 .k2 -.018 75

.97 ._9 .066 5.26 2.82 1.96 1.76 1.10 ._ -.020 90

1.17 .5k .086 5.57 3.05 2.11 1.89 1.19 .51 -.002 105

1.35 .62 .1Ok 6.90 3.65 2.55 2.19 1.38 .56 .032 120

1.33 .61 .107 7.63 3.97 2.68 2.27 1.k5 .56 .036 135

1.k7 .66 .118 8.62 k.33 2.97 2.55 1.65 .67 .065 150

1.k6 .67 .121 9.7k h.89 3.28 2.71 1.7_ .65 .056 165

1.39 .67 .126 10.18 5.02 3.35 2.77 1.79 .68 .070 180

1.3_ .65 .133 9.77 k.76 3.19 2.62 1.69 .66 .076 195

1.kO .67 .137 9.71 k.65 3.09 2.5_ 1.66 .6_ .076 210

I.k3 .68 .Ikl 10.35 _.76 3.12 2.55 1.67 .63 .07k 225

1.k9 .67 = .1_1 8.72 k.33 2.90 2._7 1.62 .66 .087 2kO

1.k8 .66 .130 8.51 k.lk 2.79 2.33 1.53 .61 .078 255

1.k5 .66 .129 6.56 3.52 2.k3 2.09 1.36 .55 .Ok5 270

1.kl .6k .116 6.35 3.27 2.21 1.87 1.2k .50 .032 285

.95 .k8 .082 5.kl 2.83 1.90 1.6k 1.08 .kk .027 300

• 86 .kk .078 5.21 2.67 1.79 1.5k 1.02 .kk .029 315

.90 ._6 .076 5.62 2.92 1.98 1.69 1.10 .k6 .OkO 330

.91 .k6 .07_ S.8k 3.Ok 2.03 1.77 1.15 .k7 .025 3_5

Ap, lb/sq in., at

_ norl3 '

deg x/c = x/c = x/c = x/c = x/c =

0.017 0.040 0.090 0,130 0.168

0 6.05 _.28 1.65 2.16 1.7k

15 5.82 k. O7 1.51 2.07 1.66

30 5.73 k.O0 1 ._9 2.02 1.65

t;5 5.73 3.99 1.k9 2.00 1.6k

60 5.57 3.91 1.kk 1.95 1.61

75 5.23 3.61 1.33 1.78 1._3

90 5.20 3.$9 1.32 1.81 I.b,7

105 k.79 3.25 1.12 1.71 1.3k

120 k._.k 3.00 .98 1.60 1.29

135 4.88 3.17 1.17 1.80 1.u,6

15C 5.91 _.06 1.61 2.12 1.71

165 5.23 3.75 1._9 2.Ok 1.68

180 5.52 3.93 1.6k 2.t8 1.80

195 6.5k k.29 1.82 2.36 1.86

21C _.65 3.17 1.08 1.79 1._6

225 _. 15 2.88 .89 1.6_ 1.33

2_0 k.92 3.kl 1.15 1.79 1._k

255 18.70 =_.20 1.03 1.68 1.3k

270 k.62 _. 11 .99 1.62 1.31

285 _.75 _.21 1.02 1.65 1.3k

300 5.08 3.k_ I. 12 I. 76 I .k2

315 5.05 3.k7 1.10 1.75 1.39

339 5.76 _.99 I.k5 2.Ok 1.62

_k5 5.98 _. 17 1.56 2.12 1.69

r/R = 0.85 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = deg

0.233 0.335 0.500 0.625 0.769 0.915

1.72 1.05 .k7 .k6 .22 .Okl 0

1.6k 1.00 .k3 ._3 .21 .035 15

1.62 .99 .k2 .kk .20 .030 30

1.62 .99 ._3 .k2 .20 .030 kS

1.58 .97 ._1 ._1 .19 .018 60

1._5 .91 .3k .38 .17 .016 75

I.kk .92 .3k .37 .16 .010 90

1.36 .87 .33 .37 .17 .OOk 105

1.32 .90 .33 .38 .19 .01k 120

1.kk .9k .kO .kl .21 .028 135

1.6_ 1.06 .kS ._6 .23 .Ok5 150

1.6k 1.12 .51 .51 .27 .051 165

1.79 1.16 .56 .55 .28 ,059 180

1.79 1.19 .57 .5k .29 .06k 195

1._9 1.02 .k7 ._9 .26 .055 210

1.UO .9k .kS .k6 .25 .035 225

I._8 .97 .k6 .k6 .25 .053 2kO

1.38 .89 ._1 ._2 .22 .035 255

1.35 .86 .36 .39 .19 .022 270

1.36 .86 .36 .38 .19 .022 285

1._ .86 .38 .39 .19 .020 300

1._ .86 .38 .39 .19 .02k 315

1.61 .98 .kk .k2 .20 .033 330

1.67 1.03 .k6 .kk .21 .035 3k5

iz7



TABLE 24 - Continued

FLIGHT 21, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 13 KNOTS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at-

_nom' r/R = 0.75 r/R = 0.55 _nom'

deg x/e = x/c = x/c = x/¢ = x/c = x/c = x/c = x/c = x/e = x/e = x/c = x/c = x/c = x/c = deg

0.017 0.000 0.[68 0.23_ 0,335 0.625 0.915 0.017 0°090 0,168 0.233 0.335 0.625 0,915

C 4.59 2.34 1.92 l.kk 1.03 .kO .100 2.7] 1.]1 .97 .75 obk .33 .085 0

15 4.48 2.25 1.87 l.kl .99 .57 .08k 2.80 1.36 .99 ,77 .6k .33 .089 15

30 4.41 2.25 1.88 I,kl .98 .38 .086 2.69 1.29 .96 .75 .6k .3k .089 30

45 4.k5 2.29 1.92 1,kS .99 .38 .08k 2.79 1.36 1.00 .77 .66 .33 .093 k5

60 4.37 2.18 1.85 I,kO .96 .36 .070 2.65 1.26 .9k .Tk .63 .31 .089 60

75 k.08 1.99 1.74 1.31 .89 .33 .072 2.76 1.]2 .97 .75 .63 .32 .095 75

90 3.80 1.86 1.67 1.26 .85 .31 .082 2.60 1.2k .92 .72 .61 .32 .093 90

105 3.5k 1.68 1.57 1.16 .76 .28 .060 2.k7 1,17 .87 °67 .58 .29 .089 105

120 3.57 1.76 1.59 1.20 .79 .29 .070 2.39 1.1k .85 .65 .56 .27 .089 120

135 3.71 1.88 1.67 1.2k .85 .30 .079 2.18 1.0k .78 ,61 ,53 .27 .08k 135

150 3.67 1.80 1.61 1.21 .81 .31 *070 1.80 .8k .66 ,50 .k6 ,2k .080 150

165 3.59 1.7k 1.60 1°19 .81 .30 .068 1.80 °85 .65 .50 .kS .2k .079 165

180 3,57 1.77 1.58 1,19 .82 .31 .077 1.75 .79 .62 .kS .k3 .22 .07k 180

195 3.5k 1.66 1.50 1.13 .80 .29 .068 1.70 ,79 .61 °k8 .k3 .21 .067 195

210 3.30 1.5k I.ki 1,07 .75 .27 .068 I.k3 .6k .55 .kO .37 .19 .060 210

225 3.28 1.58 1.k2 1o07 .76 .28 .066 1.3k .59 .5k ,37 .35 .19 °059 225

240 3.21 1,57 1.39 I°05 .Tk .27 ,066 l.k2 °61 .52 .39 .36 .19 .055 2kO

255 3.31 1.63 1.k3 1,06 .73 .27 .05k 1.51 ,68 .55 .k2 .38 .21 .055 255

270 3.kO 1.66 I.k6 1,10 .76 .28 .058 1.73 .78 .63 .kS .k2 .21 .059 270

285 3.31 1.61 1.43 1.06 .75 .28 .072 2.03 .92 .73 .56 .k8 .2k .06k 285

300 3.60 1.83 1.57 1.17 .82 .32 .070 2.1k .99 °78 ,60 .51 °26 .06k 300

315 3,82 1.96 1.6k 1,25 .86 .33 .079 2.]6 1,12 .85 °66 .55 °28 .072 315

330 k.lO 2.16 1.77 1.3k .94 .38 .089 2.51 1.20 .90 .69 .59 *30 .077 330

345 k.54 2.35 1.92 I.kk 1.01 .39 .091 2.62 1°26 .9k .72 .62 .31 .081 3k5

(

Ap, lb/sq in., at -

_nom' r/R = 0.40 r/R = 0.25

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600

0 1.35 .68 .kS .29 .1Ok .88 .kS .26 .13

15 1.52 .77 .51 .32 .106 .8k .k3 .27 .lk

30 1.45 .73 .k9 .31 .898 .63 .37 .22 .15

45 1.38 .71 .kS .32 .108 .67 .kO .2k .13

60 1.45 .71 .k7 .30 .lOk .60 .36 .22 .13

75 1.43 .69 .k7 ._0 .lOk .6k .33 .19 .09

90 1.35 .64 .k3 .29 .102 .63 .32 .18 .08

105 1.79 .63 .k2 .28 .104 .55 .28 .16 .08

120 1.11 .55 .37 .26 .096 .h5 .2k °lk ,08

135 .98 .48 .3] .25 .090 .kl .23 .13 .07

150 .92 .k6 .31 ,23 .088 .kl .22 .13 .07

165 .87 ._3 .29 .23 .082 .38 .21 .12 .06

180 .84 .kl °28 .22 .078 .39 .20 .12 .07

195 .83 .kl .28 .22 .076 .35 .18 .11 .06

210 .70 .36 .2k .20 .070 .29 .16 .09 .05

225 .59 .30 .22 .19 .070 .22 .12 .07 .Ok

240 .61 .31 .22 .19 .070 .19 .11 .06 .Ok

255 .69 .3k .24 .19 .069 .2k .lk .07 .05

270 .78 .39 .27 .21 .074 .30 .16 °09 .05

285 .93 .kS .30 .22 .080 .kO .21 .12 .07

500 1.Ok .52 .35 .2k .080 ok5 .25 .18 .08

315 1.13 .56 .38 .26 .090 .k7 .27 .16 .09

330 1.20 .62 okl .27 .092 .61 .33 .20 .11

545 1.26 .65 .kk .29 .096 .67 .37 .22 .12

x/c = deg

0.910

.009 0

.020 15

.037 30

.OkO kS

.032 60

.002 75

.000 90

.002 105

-.002 120

.001 135

-.001 150

-.002 165

• O02 180

• 002 195

-.006 210

-.011 225

-. 008 21_0

-.011 255

-.009 270

-.005 285

-.001 300

-.OOk 315

-.002 330

.007 _5

(
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TABLE 24 - Continued

FLIGHT 21, TRIM LEVEL FLIGHT ]]4 GROUND EFFECT (V = 13 KNOTS)

(b) Section aerodynamic loading

_om,

aeg

0
15
30

45
60
75
90

105

120
135
150
165

180
195
210
225
240
255
270
285
300

315
330
345

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

3.90

3.93
3.46
3.54
3.25
2.77
2.69

2.42
2.07
1.92
1.89
1.75

1.77
1.61
1.32

.99

.93
1.10

1.37
1.83
2.13

2.31
2.86
3.22

7.05
7.84
7.50

7.k0
7.38
7.30
6.87
6.70

5.92
5.36
5.95

4.79

4.60

4.58

k.01
3.63

3.66
3.93

4.37

4.95
5.52

5.97
6.b,I
6.74

9.81,,
10.04

9.84

10.09
9.57
9:81
9.45
8.86
8.58

8.00
6.82

6.75

6.43
6.29

5.45

5.17

5.24

5.65

6.28

7.23

7.73

8.50

9.01
9.45

16.08

15.4.6
15.46
15.68

15.06
13.96

13.26
12.07
12._,6
13.15
12.78

12.55
12.67
12. IZ_
11.39

11.52
11.27

1 !.k0
11.7_,
11.55
12.80
13.53
14.78

15.96

16.k0
15.51
15.k0
15.31

14.86
13.73

13.76
12.78
12.40
13.67
16.18

16.02

17.02
18.02
1_.18
12.84

14.06
13.00
12.54
12.69
13.23
13.18
15.23
15.91

18.80

17.50
17.27
17.43
17.52
16.73

17.54
19.14
22.78
24.25
27.37
29.62

30.63

29.24

28.67

29.32
27.24

25.93
22.06
20.38
17.64
16.83
18.29
18.86

18.82

17.35
17.56
17.49
18.19
18.62
20.89

2_.31
27.48
27.65
29.87
28.70

27.61
26.30
27.36
27.89
29.57
29.42
28.59

28.43
19.75
18.19
19.11
19.12

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1
2
3
4
5

6

7
8
9

10

11.900

1.252
.119

.000

.0_8

.014
.02k

.038
.043
.033
.024

-. b,47

.095

-.005

-.033

.033

.000

-.010
.029

.000

.014

10

es=A0+ I (An,s c°sntPnom

n= 1

+ Bn, s sin n t_nom)

Flap motion

0

1
2

3

5
6
7
8

9
10

n an, s, deg

2.815

.483

-.0_5

.124

.050

.035

.031

.033

.014

.021

.031

bn, s, deg

.254

.097

.167

.056
-.00_

.039

.008

.010

.012

.000

10

_s =aO+ I (an, sc°sn_nom

n= 1

+ bn, s sin n t_nom)

Lag motion

0
1

2
3
4
5
6
7
8

9
10

E n, deg Fn, deg

7.740
-.028 .028
-.005 .028

• 008 .020
• 008 .015
• 035 .008

-.005 .028
.008 .005

.012 .010

• 002 .002
.012 .005

10

_ =Eo+ I (Enc°Snt_nom

n=l

+ F n sin n _nom)
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TABLE 24 - Concluded

FLIGHT 21, TRIM LEVEL FLIGHT IN GROUND EFFECT (%" = 13 KNOTS)

(e) Flapwise bending moment

Flapwise bending moment, in-Ib, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom '

deg

0

15

3O

45

60

75

90

I05

120

135

150

165

180

i95

210

225

240

255

270

285

3OO

315

33O

345

-402

-687

384

-60

-345

384

977

191

350

-265

350

1479

1023

487

43O

1581

2O2

-lit

54

-231

156

715

-379

-642

-784

-545

-41

-99

124

767

1097

413

-91

I16

470

1502

1675

1279

1675

2178

1064

149

ll6

520

1559

1271

644

-322

-1808

-1356

-1275

-805

-533

-I08

-45

-208

-949

-425

570

1374

1808

L483

1916

1446

904

-280

-443

353

I130

032

208

-1157

-1884

-1694

-1560

-692

-301

-119

-329

-234

-873

-358

1273

1789

2466

2714

2828

1550

1331

214

-62

806

I102

1035

81

-1293

-2941

-3337

-3021

-2026

-1014

-1278

-1252

-1190

-1225

-768

420

1230

2286

3958

2831

1441

869

367

-222

288

112

-249

-1164

-2466

-4263

-4661

-4243

-3268

-1995

-2024

-1686

-1626

-850

-323

125

1398

2871

4732

3110

1816

622

742

383

224

-572

-1408

-2333

-3467

%_/nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwiae bending moment

Chordwise bending moment, in-lb, at -

r/R : 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-2450

-2580

-3329

-3687

-3427

-2906

-2173

-1994

-1555

-2353

-2629

-3574

-3736

-3280

-3264

-3167

-3118

-3232

-3492

-5739

-6243

-6553

-5446

-3183

-3744

-5291

-6349

-6724

-6300

-5486

-4672

-4884

-5242

-7766

-9117

-9003

-8547

-7342

-7733

-65T7

-7066

-7342

-8221

-9166

-8694

-7407

-4737

-3923

5648

3920

2960

2752

3680

4560

5088

5040

3120

1248

-384

-432

1040

1984

3040

2368

2576

1712

896

1728

1888

4128

5792

6384

_/nom_

deg -

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R:0.15

-5

-37

-23

129

220

197

319

430

265

192

327

388

366

107

-69

-76

279

119

40

-92

12

-156

-125

-55

r/R = 0.50

8

-I01

-63

-18

54

-44

-41

89

10

-85

14

30

18

-190

-246

-308

10

-87

-137

-256

-204

-356

-155

-168

Pitch-horn

load, lb

61

60

57

82

88

84

101

93

80

51

64

69

53

38

10

25

37

25

15

17

29

29

27

42
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TABLE 25

FLIGHT 22, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 16 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at -

r/R = 0.g5 r/R = 0.90 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0.335 0.8_ 0.918 0.017 0.090 .0,188 0.233 0.335 0,825 0.915

6

21

36

51

66

81

96

111

126

lkl

156

171

186

201

216

231

246

261

276

291

3O6

321

336

351

k. Tk 3.11 2.82 1.70 .80

k.79 3.22 2.85 1.72 .80

k.51 3.25 2.87 1.75 .80

5.11 3.45 3.00 1.82 .85

5.09 5.45 2.99 1.82 .84

k.85 3.33 2.92 1.76 .84

5.66 3.71 3.09 1.93 .94

5.66 3.74 3.18 1.94 .97

7.04 4.45 3.54 2.25 1.20

7.02 4,46 3.62 2.26 1.20

6.85 4._2 3.59 2.27 1.23

8.10 5.00 3.91 2.51 1.42

8.32 5.05 3.92 2.55 1.40

7.85 k.8k 3.79 2.42 1.31

6.tt4 ¼.13 3.40 2.1_ 1.13

6.81 k.30 3.51 2.24 1.21

6.21 3.93 3.27 2.06 1.09

7.52 k.58 3.56 2.3k 1.31

5.96 5.25 3.96 2.60 1.49

7.69 k.6k 3.60 2.32 1.28

• 33 .059 5.56 2.64 2.06 1.73 1.19 .41 _.014 6

• 34 .057 5.46 2.58 2.03 1.70 1.16 .kO -.025 21

• 34 .063 5.46 2.62 2.06 1.75 1.16 .42 -.014 36

• 36 .063 5.51 2.65 2.11 1.78 1.17 .k3 -.028 51

• 34 .053 5.kk 2.65 2.08 1.75 1.16 ,42 -.040 66

• 32 .055 5o04 2.45 1.93 1.63 1.08 o_0 -.042 81

• 38 .065 _.77 2.34 1.84 1.59 1.06 .40 -.035 96

• kO .080 4.90 2.41 1.93 1.66 1.12 o42 -.007 111

• 48 .093 5.01 2,54 2.02 1.74 1.20 .48 .002 126

.49 .091 5°36 2.72 2.18 1.84 1.25 o50 -.007 141

• 50 .097 6.17 3.16 2.48 2.01 1.42 .51 -,009 156

• 58 .124 5.91 3.09 2.45 2.02 1.41 o50 -.021 171

,58 .120 4.95 2.62 2.18 1.87 1.30 .49 -.030 186

• 51 .091 5.20 2.63 2.15 1.84 1.28 .50 .005 201

• 46 .091 6.26 3.16 2.kl 1.97 1.34 .50 -.005 216

• 49 .099 6.62 3.38 2.57 2.07 1.44 °52 -,002 231

.46 .093 6.21 3.11 2.38 1.92 1.34 .49 .007 246

.53 .110 5.71 2.84 2.24 1.88 1.31 .52 .014 261

• 58 .112 5.63 2.87 2.29 1.89 I .37 .55 .033 276

• 50 .093 5.67 2.82 2.24 1.84 1.29 °52 .016 291

6.95 k.27 3.58 2.14 1.13 .45 .086 5.74 2.79 2.16 1.81 1.26 °48 .009 306

6.26 3.90 3.14 2.00 1.06 .43 .082 5.69 2.74 2.15 1.78 1.23 .45 .000 321

6.04 3.84 3.11 1.95 1.02 .40 .070 5.67 2.7] 2.13 1.78 1.21 .46 .005 336

k.97 3.24 2.8U 1.74 .84 .33 .059 5.46 2.58 2.01 1.69 1.13 .42 -.011 351

Ap, Ib/sq in., at -

de E x/c = x/c = x/c = x/c =

0.017 0.040 0.090 0,130

6 5.69 k. 32 3.01 2. I I 1.91

21 5.5 h k.2k 2.93 2.07 1.88

36 5.70 4.36 3.05 2. 12 1.9k

51 5.6_> 4.32 3.00 2. I 1 1.91

66 5.49 h.26 3.02 2.03 1.87

81 5.10 3.91 2.77 1.89 1.73

96 k.79 3.67 2.62 1.75 1.59

I I 1 _.85 3.75 2.68 1.81 1.65

126 k.79 3.67 2.71 1.80 1.66

141 5.OP, _,.87 2.Ttt 1.91 1.7h

156 5.07 3.58 2.77 1.93 1.75

171 5.07 3.81 2.72 1.90 1.72

186 4.79 3.67 2.60 1.80 1,61

201 k.B8 3.66 2.62 1.83 1.67

216 5.12 3.87 2.74 1.91 1.73

231 5.k _ k. 10 2.88 2.06 1.85

246 5.25 3.98 2.77 1.95 1.75

261 5.2 c, 3.99 2.85 2.00 1.78

276 5.43 4. 13 2.90 2.06 1.8/'

291 5.25 3.93 2.7k 1.95 1.73

$06 5.3_ k. 05 2.87 2. O0 1.79

321 5 .k3 4.16 2.88 2.05 1.82

336 5.5_ k. 19 2.93 2.06 1.84

351 5.5_ k.2k 2.90 2.05 1.85

r/R = 0.85 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.168 0.233 0.335 0.500 0.625 0.769 0.915

1.50 1.09 .51 .kk .22 .053 6

1.47 1.08 .50 .45 .22 .068 21

1.51 1.12 .51 .k7 .22 .072 36

1.48 1.11 .50 .45 .22 .060 51

1.44 1.09 .48 .42 .20 .062 66

1.33 1.01 ._3 .38 .18 .051 81

1.24 .96 .kO .37 .17 .OkO 96

1.26 .97 .42 .38 .19 .OkO Ill

1.28 .98 .43 .39 .20 .055 126

1.34 1.03 .45 .kO .22 .057 14_

1.36 1.04 .47 .42 .22 .051 156

1.33 1.03 .47 .42 .22 .060 171

1.27 .98 ,43 .40 .21 .Ok7 186

1.28 .99 ._4 .42 .21 .055 201

1.3k 1.03 .47 .43 .22 .057 216

1.44 1.09 .51 .45 .23 .068 231

1.37 1.04 .47 .43 .23 .053 246

1.kO 1.06 .k8 .kS .23 .064 261

1.46 1.10 .52 .46 .24 .066 276

1.35 1.03 .47 .42 .22 .057 291

1.41 1.06 .49 .45 .23 .066 306

1.43 1.07 .51 .46 .23 .062 321

1.46 1.08 .52 .46 .23 .Ok5 336

1.45 1.06 .50 .43 .21 .047 351
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TABLE 25 - Continued

FLIGHT 22, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 16 KNOTS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom _

deg x/c = x/c = x/c =

0.0_7 0.090 0.1_8

6 k.3_ 2.1k 1.82

21 k.27 2.11 1.80

36 k.31 2.16 1.83

51 _.50 2.22 1.92

66 k.38 2.16 1.85

81 k.20 2.0_ 1.78

96 3.93 1.86 1.69

111 3.76 1.80 1.65

126 3.69 1.78 1.6_

lkl 3.82 1.85 1.71

156 3.71 1,77 1.6_

171 3.63 1.77 1.62

186 3.6"5" 1.73 1.61

201 3._k 1.62 1.53

216 3.52 1.69 1.57

231 3.70 1.80 1.63

2k6 3.78 1.80 1.62

261 3.65 1.78 1.59

276 k. OS 2.Ok 1.77

291 5.88 1.82 1.61

306 3.89 1.90 !.67

321 k.01 1.95 1.69

336 k. ll 2.01 1.7k

351 k.19 2.08 1,77

r/R = 0.75 r/R = 0.55 i¢no m,

x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.233 0.335 0,62_ 0.915 0.017 0,090 0.168 0.233 Q.335 0.625 0.915

1._6 .90 .37 °087 2.93 I.k7 1.03 .78 .60 .36 .068 6

l.kk .87 .37 .089 2.83 I._2 1.01 .77 .59 .37 .074 21

I.k8 .92 .39 .089 3.56 1.79 1.2k .96 .73 .kl .086 36

1.52 .93 .38 .085 3.70 1.8k 1.28 .99 .75 ._2 .083 51

1.k7 .90 .36 .082 3.29 1.63 1.1k .88 .66 .39 .080 66

1._1 .83 .33 .080 3.12 1.55 !.09 .83 .63 .36 .080 81

1.33 .79 .]1 .078 2.98 I.k7 1.03 .79 .60 °36 .078 96

1.31 .78 .31 .075 2.90 1._k 1.01 .77 .59 .35 .077 111

1.30 .78 .32 o075 2.79 1.38 .98 .7_ .57 .3k .079 126

1.35 .83 .31 .073 2.75 1.35 .96 .7k .56 .33 .077 lkl

1.29 .80 .30 .075 2.61 1.27 .92 .71 .5k .31 ,07k 156

1.29 .80 .30 .075 2.67 1.33 .93 .71 .53 .32 .OTh 171

!.27 .77 .30 .073 2.77 1.38 .98 .75 .56 .33 .078 186

1.21 .73 .30 .070 2.50 1.2k .89 .68 .51 .32 .070 201

1.2k .76 .50 .073 2.k5 1.23 .87 .66 .k9 .30 .063 216

1.29 .80 .32 .075 2.h3 1.18 .86 .65 .k9 .30 .060 231

1.27 .79 .31 .070 2,k3 1.19 .86 .66 .k9 .30 .059 2_6

1.28 .79 ,32 .078 2.56 1.2_ .90 .68 .51 .32 .060 261

1.kl .88 .35 .078 2.63 1.30 .92 .71 .52 .32 .059 276

1.27 .77 .32 .073 2.69 1.31 .9k .71 .53 .32 .058 291

1.32 .82 .]k .073 2.85 1.38 .98 .Tk .56 .33 .062 306

i.3_ .82 .3_ .078 2.82 1.39 .98 .Tk .56 .3k .062 321

1.38 .85 .35 .082 2.88 l.kk 1.01 .77 .58 .35 .067 336

I,_I .86 .36 .075 2.96 1._6 1.03 .78 .59 .36 .069 551

Ap, Ib/sq in., at -

_nom' r/R = 0.40

deg x/c = x/c = x/c =

0.042 0.158 0.300

6 1.57 .78 .53

21 1.96 .95 .60

36 1.89 .96 .62

51 1.80 .90 .57

66 1.70 .85 .55

81 1.5k .76 .50

96 I.kk .70 .k7

111 1._2 .69 ._6

126 1.37 ,67 .kk

Ikl 1,28 .62 .k2

156 1.33 .6k .k2

171 1.30 .63 ,_2

186 1.35 .65 ._3

201 1.23 .60 .kO

216 1.13 .55 .37

231 101k .55 .37

2k6 1.15 °56 .38

261 1.17 .56 .38

276 1.20 .58 .39

291 1.26 .61 .kO

306 1.29 .62 ._1

321 1.29 .63 .k2

336 1.30 .6k .k3

351 1.33 .66 .kS

r/R = 0.25

x/c = x/c = x/c = x/c = x/c =
0.600 0.910 0.042 0.158 0.300

.36 .093 .88 .k2 .20

.38 .097 .73 .k_ .30

• 39 .098 .67 .39 .32

• 38 .095 .90 .51 .33

• 36 .089 .86 ._2 .31

• 3_ .086 .78 .36 .23

• 33 .090 .73 .37 .23

• 32 .086 .Tk .38 .25

• 31 .082 .70 .35 .2k

• 30 .078 .66 .3k .23

• 30 .078 .65 .3k .23

.29 .073 ,65 .33 .22

• ]0 .076 .63 °32 .22

• 29 .072 .61 .31 .21

.27 .068 .56 .28 .19

• 27 .068 .56 .28 .19

.27 .067 .56 .27 o19

• 27 .069 .56 .27 .19

• 28 ,069 .55 .28 ,19

,29 ,071 .56 ,29 ,20

• 29 .070 .55 .30 .21

• 30 .073 .6_ .35 .2k

• 30 .OIk ,90 .k_ ,29

• ]2 .082 ,92 .k6 .32

I_ 110171 '

x/c = x/c = deg

0.600 0.910

• 16 .16k 6

• 08 .101 21

.12 .099 36

• 17 .076 51

.15 .073 66

• 11 ,071 81

• 08 .06k 96

.09 .Ok6 111

• 10 .Ok5 126

.10 .052 lkl

• 10 .05k 156

• 10 .051_ 171

.09 .052 186

• 09 .Okk 201

• 08 .0_3 216

.08 .037 231

.08 .037 2k6

.08 .037 261

• 08 .036 276

• 09 .039 291

• 09 ,0_.0 306

• 11 .Ok5 321

• 13 .052 336

.15 .089 351



TABLE 25 - Continued

FLIGHT 22, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 16 KNOTS)

(b) Section aerodynamic loading

r/R = 0.25

Section aerodynamic loading, l, Ib/in., at -

6 4.39
21 3.86
36 3.94
51 4.76
66 4.39
81 3.61

96 3.32
111 3.43
126 3.33
141 3.2_
156 3.22

171 3.18
186 3.10

201 2.92
216 2.71
231 2.65
246 2.64
261 2.63
276 2.66
291 2.79

306 2.86
321 3.29
336 4.20
351 4.65

r/a = 0.40

8.19
9.49
9.54
9.05
8.57
7.87

7.42
7.30
7.04
6.66
6.82

6.66
6.91
6.39

5.94
5.93

6.02
6.07

6.21
6.47

6.59
6.64
6.77
7.04

r/R = 0.55 r/R = 075 r/R = 0.85

10.24
I0.14
12.34
12.72
11.42

10.80
10.33
10.10

9.77
9.59

9.13
9.29
9.71
8.88

8.58

8.50

8.50
8.87

9.11
9.21
9.70
9.73

10.07
10.23

14.89
14.68
15.09

15.45
14.92
1_.08
13.21
12.89
12.83

13.30
12.80
12.74
12.53
11.94
12.33

12.94
12.82
12.78
14.22
12.98
13._3
13.71
lk.10

lk.39

18.10
17.89

18.53
18.16
17.82
16.40
15.44
15.77

15.92
16.55
16.76
16.64
15.73
16.09
16.75

17.70
16.92
17.31
17.85
16.81
17.41
17.63

17.78
17.59

r/a = 0.90

17.83
17.43
17.72

17.89
17.63
16.42
15.92
16.66
17.72

18.73
21.06
20.64
18.38
18.60

20.69
22.01
20.50
19.67
20.12
19.49
19.07

18.60
18.54

17.44

r/R = 0.95

17.36
17.62
17.77

18.75
18.55
17.98
20.14
20.53
2_.47

24.64
24.63
28.06
28.22
26.55
23.01

24.18
22.18
25.82
29.33
25.69
23.44
21.66
20.96
17.90

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 13.984
I .201
2 .Ok1
3 -.009

4 -.003
5 -.006
6 .003
7 .020
8 -.003
9 .006

10 .003

-.435
.015

.003

.035
-.018

.000
-.003

.000

.00_

.009

10

8s=A0" Z [An,sCOSn (@nom- 6° 1
n=l

+ Bn, s smn (_Pnom " 60)]

Flap motion

an, s, deg bn, s, deg

0 3.664
1 .228
2 .102
3 -.004

.057

5 .057
6 .033
7 .020
8 .033
9 .029

10 .012

-.090
.175
.024
.020

-.012
.024
.012

-.004
.033
.037

10

_s=a0+ E Ian,s c°s n (tpnom - 6°)

n=l _

+ bn, s sin n (_nom - 60) 1

Lag motion

0
1
2
3
4

5
6
7
8
9

I0

E n, deg Fn, deg

6.874
-.028 .009

• 003 -.007
-.003 -.020

• 000 .003

-.005 -.011
-.003 -.007

.OOO .003

.OOk .003
-.005 .001
-.007 .000

:E0+

+ F n

I0

[Enc°Sn(_norn- 6°)

n= 1

sin n (_nom - 60)]
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TABLE 25 - Concluded

FLIGHT 22, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 16 KNOTS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R : 0.375 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

6

21

36

51

66

81

96

Ill

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

r/R : 0.150 r/R - 0.275

243 -380

824 -182

881 99

1201 58

653 91

733 66

745 206

1155 767

1600 1007

1312 1163

1417 701

904 520

1622 825

1212 800

1235 611

927 916

1907 1246

1212 1089

984 908

lIB9 767

1041 932

1577 916

950 726

1235 91

27

-606

-217

-244

-18

-136

Z35

823

1302

1464

931

976

669

976

777

1410

1229

1474

II12

1040

1437

1266

1284

118

_r/R = 0.450

-520 -835

-1521 -I099

-1626 -2569

-1483 -2367

-1397 -2235

-1254 -1742

-720 -985

-195 -193

511 150

530 370

253

243

-291

43

158

596

358

711

387

310

539

482

91

-777

801

247

-96

-123

661

150

441

344

625

555

212

-79

-835

-906

-2795

-2805

-4337

-4636

-4377

-3262

-2437

-1312

-1372

-715

-98

-715

-815

-1133

-536

-1203

-755

-994

-357

-646

-954

-1840

-2655

-2466

-3049

-3990

-3467

-4712

-4487

-2924

-1386

-1234

-837

-256

-293

434

675

345

-1339

-I124

-1056

-319

220

497

-690

-2306

-2448

-2845

-2767

-3643

-3146

-3811

-3767

-2767

-1825

-2446

-2124

-2241

-2891

-2373

-2015

-1752

-3336

-3059

-3081

-2205

-1964

-1643

-2285

-2957

-2803

-3066

(

_nom _

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(f) Chordwise bending moment (g)

Chordwise bending moment, in-lb, at - _nom'

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825 deg

-2924

-3038

-2989

-2926

-2549

-2240

-3201

-3314

-3186

-3380

-2761

-2598

-2989

-3591

-3038

-4128

-3998

-3673

-4112

-3756

-4226

-4373

-3367

-2940

-684

-684

-961

-1302

-1742

-1888

-3061

-3240

-3712

-3684

-3020

-2540

-2702

-3598

-4119

-6526

-3696

-2914

-3240

-3598

-4770

-4151

-2605

-1156

5615

5935

5567

5551

5023

4335

4655

3743

3647

3823

4191

4367

4223

3535

2639

3471

3727

4367

4719

3391

3103

3487

4559

5791

14732

14713

14411

14384

14539

13844

14173

13634

13679

13542

[3716

13487

13551

13231

13011

13798

13469

13652

13926

13139

13634

13636

16146

14905

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

3O6

321

336

351

B_.ade torsional moment Rnd pitch-horn lo_td

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

-344 166

-415 43

-278 148

-48 254

70 344

-1 253

-I04 138

-77 105

14 145

50 207

20 181

-92 139

-128 118

10 184

15 135

-88 92

-166 19

-114 117

-13 171

-7 159

-57 lO0

-I03 74

-153 178

-294 105

Pitch-horn

load, lb

49

43

50

74

96

87

65

69

68

65

58

41

38

48

56

39

46

53

54

58

50

53

51

51

4
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TABLE 26

FLIGHT 23, TPJM LEVEI. FLIGHT IN GROUND EFFECT (V = 22 KNOTS)

(a) Differential pressures

ap, lb/sq in., at-

_nom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = XlC = x/c = XlC = x/c = xlc = x/c = XlC = x/c = x/c = x/c = x/c = XlC = deg
0.017 O.09Q 0.168 0.233 0,335 0.625 0,915 0.017 0.090 0.168 0,2_ 0,335 0,625 0.915

0 6.11 5.07 3.13 2.08 1,05 .50 .076 6.96 3.63 2.k3 2.09 1.3_ .5k .027 0

15 5.2W 2.62 2.98 1.85 ,89 .k3 .05_ 6.29 3.30 2.22 1.91 1.20 .k7 .000 15

30 k.68 2.k3 2,87 1.72 .80 .kl .050 5.69 2.99 2.02 1.77 1.07 .k3 -.020 30

k5 k.56 2._2 2,73 1.72 .77 .kl .Ok8 5.30 2.77 1.92 1.70 1.Ok .k3 -.029 _5

60 k.99 2.69 2.89 1.8k o81 .kl .Ok8 5.I_ 2.77 1.90 1.72 1.05 .k2 -°025 60

75 6.26 3.39 3.25 2.08 .93 .k3 .0_6 _.56 2._3 1.7k 1.59 .96 .kO -.Ok3 75

90 8.22 k.52 3.71 2.36 1.07 .k3 .0_6 3.k2 1.83 1.36 1.39 .8k .37 -.Ok9 90

105 8.9_ 5.03 _.25 2.8_ 1._6 .62 .09_ _.92 2.90 2.22 2.05 1.33 .60 .033 105

t20 8.67 k.81 k.09 2.73 1.kh .6k .098 8.58 k.57 3.12 2.66 1.65 .66 .018 120

135 8.03 k.k9 3.85 2.59 1.35 .60 .093 7.99 k.29 2.9k 2.55 1.61 .68 .056 135

150 7,68 _,06 3.63 2._7 1.29 .59 .090 7.68 k. lO 2,8k 2._k 1.57 .66 .063 150

165 7.31 3.89 3.53 2.kl 1.29 .59 .100 7.65 _.08 2.80 2.kO 1.53 .66 .065 165

180 7.36 3.95 3.53 2.k2 1.30 .60 .108 7.75 k.09 2.83 2._0 1.5k .67 .07k 180

195 7.52 k.O0 3.55 2.k3 1.33 .61 .111 7.86 _.10 3.83 2.k2 1.57 .68 .076 195

210 7.67 k.15 3.55 2.k3 1°35 .61 .115 7.8k k.lk 2.8_ 2.kl 1.57 .69 .086 210

225 7.87 k.lk 3.5_ 2.k_ 1°37 .62 .118 8.20 k.2k 2.90 2._6 1.60 .71 .09k 225

2_0 8.20 k.26 3.60 2._9 1.k2 .65 .125 8.k9 _.37 2.98 2.50 1.66 .73 .108 2_0

255 8.70 k.35 3.68 2.57 1._7 .66 .129 8.7k k.k8 3.05 2.55 1.70 .75 .116 255

270 9.11 k.k3 3.69 2.59 1°_9 .66 .13k 8.11 k.lk 2.87 2.k] 1.6_ .71 .110 270

285 9.3k k.37 3.58 2.k8 1.k2 .61 .112 5.07 2.7k 1.8k 1.8k 1.27 .61 .070 285

300 7.58 3.79 3.30 2.30 1,32 .59 .fOk 5.01 2.68 1.92 1.70 1..13 .52 .05k 300

315 6.5k 3.25 3.02 2.03 1,II .52 .093 6.16 3.22 2.21 1.88 1.2_ .56 .056 315

330 6.36 3.25 3.07 2.09 1o12 .53 .086 6.83 3.58 2.k3 2.05 1.36 .58 .05k 330

3k5 6.36 3.27 3o13 2.13 |.11 .52 .082 7.08 3.69 2.U9 2,11 1.37 ,58 .0_5 315

_p, Ib/sq in., at -

deg x/c = x/c =

0.017 0.040

0 7.00 _.93

15 6.kO k.58

30 5.87 k.20

kS 5.56 3.96

60 5.27 3.71

75 k.23 2.96

90 2.79 1.76

105 3.11 2.02

120 5.Ok 3.6k

135 7.03 5.17

150 7.43 5.,_3

165 7._,0 5.23

180 7.55 5.31

195 7.81 5.kO

210 7.80 5.39

225 7.95 5.k8

2kO 7.95 5.33

255 5.27 3.59

270 3.91 2 • 59

285 3.88 2.60

300 k._k 3.00

315 5.76 k.03

330 6.58 1_.60

3_5 6.97 k.90

x/c : x/c :
0.090 0.130

2.16 2.56

1.87 2.30

1.59 2.05

1._9 1.91

1._1 1.83

.91 1.kk

.10 .80

• 28 .96

1.37 1.93

2.2k 2.67

2.38 2.7T

2.37 2.78

2._2 2.83

2.48 2.89

2._8 2.88

2.52 2.89

2.37 2.7k

1.37 2.05

.67 1.39 1.12

.63 I.k3 1.06

.82 1.5k 1.18

1.k9 2.08 1.67

1.89 2.k2 1.93

2.11 2.56 2.06

r/R = 0.85 _nom'

x/c : x/c : x/c : x/c = x/c : x/c : x/e : deg
0.168 0.233 0.335 0.500 0.625 0.769 0.915

2.09 1.98 1.23 .56 .51 .25 ,053 0

1.87 1.81 1.20 .k8 .k5 .21 .035 15

1.69 1.65 1.01 .kl ._1 .18 .020 30

1.61 1.59 .97 .37 .39 .17 .016 _5

1.50 1._9 .93 .3k .36 .16 .008 60

1.23 1.20 .78 .23 .28 .11 -.021 75

.70 .78 .51 .09 .18 .05 -.Ok8 90

.82 .89 .58 .15 .23 .09 -.036 105

1.61 1.61 1.07 ._5 .k6 .2_ .033 120

2.20 2.09 1.35 .63 .58 .30 .07k 135

2.2k 2.11 1.35 .62 .56 .28 .06_ 150

2.2_ 2.10 1.3_ .6B .57 .29 .068 165

2.27 2.12 1.37 .65 .57 .30 .066 180

2.31 2.15 1.3B .66 .57 .30 .066 195

2.30 2.15 1.37 .65 .56 .29 .06_ 210

2.31 2.1h 1.33 .62 .55 .28 .066 225

2.16 2.Ok 1.30 .6_ .56 .29 .072 2kO

1.61 1.67 1.09 .59 .53 .32 .117 255

1.20 .81 .37 ._1 .21 .012 270

1.15 .7_ .30 .3_ .17 .01k 285

1.28 .80 .33 ,35 .17 .016 300

1.65 1.02 .k7 .k5 .22 .037 315

1.87 1.16 .55 .50 .25 .055 330

1.96 1.23 .57 .51 .26 .051 3k5
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TABLE 26 - Continued

FLIGHT 23, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 22 KNOTS)

(a) Diflerential pressures - Concluded

_.p, !.b/sq tn., _t-

_nom' r/R = 0.75

deg x/c = x/c = x/c = x/c =

0.017 0.090 0._68 0.233

C 5.23 2.68 2.18 1.63

15 5.06 2.5k 2.08 1.56

]0 k.77 2.38 1.97 1._9

kS _.5k 2.29 1.93 I.k5

60 k.3k 2.18 1.87 1.kl

75 3.87 1.80 1,63 1.22

90 3.10 1.31 1.30 .95

105 2.55 1.10 1.17 .86

120 2.23 1.Ok 1o1_ .86

155 2.k8 1.66 1.5k 1.22

150 ¼._6 2.87 2.28 1.67

165 5.06 2.72 2.22 1.66

1Be 5.30 2.71 2,23 1.67

Iq5 5.16 2.58 2.15 1.62

210 5.09 2.50 2.08 1.5k

225 k.78 2.31 1.92 1.k3

2kO _.31 1.95 1,68 1.26

255 3.35 1.36 1.29 .9k

270 2.85 1.33 1.22 .92

285 2.86 1.38 1.28 .95

_00 3.22 1.63 1._3 1.09

315 3.82 2.06 1,73 1.31

330 k._6 2._3 1.99 1.51

345 k.96 2.65 2.1k 1.61

r/R : 0.55

x/c = xlc = x/c : XlC : xlc : XlC : XlC =
0.335 0.625 0.915 0.017 0.090 0.168 0.235

1.15 .kS .121 3.03 l.k9 1.08 .83

1.10 .tl .095 3.01 1.k8 1.07 .83

1.02 .39 .089 2.97 1.k5 1.05 .81

.98 .57 .091 3.0_ 1.50 1.08 .83

.9k .35 .075 2.90 1.k2 1.0_ .80

.79 .27 .060 2.53 1.19 .90 .69

.60 .19 .OkO 2.1k 1.Ok .75 .57

.52 .16 .035 1.96 .9k .71 .52

.57 .22 .066 1.86 .85 .69 .kS

.85 .28 .063 1.76 .80 .67 .k6

1.16 ._3 .103 1.69 .76 .65 .kS

1.17 ._k .098 1.6k .7k .6k ._k

1.20 ._7 .112 1.55 .69 .61 .k2

1.15 .k6 .I09 I.k3 .6k .58 .38

1.10 .k3 .107 1.3k .59 .55 .36

1.01 .kO .103 1.33 .58 .5k .36

.88 .3_ .086 1.kk .65 .56 .kl

.68 .2k .058 1.61 .Tk .59 .kS

.65 .23 .Ok9 1.77 .81 .65 .k9

.66 .25 .058 1.9k .86 .71 .53

.Tk .30 .079 2.09 .97 .76 .58

.92 .37 .093 2.37 1.1k .86 .66

1.07 .k3 .103 2.63 1.28 .96 .73

1.15 .kS .103 2.89 1._3 1.05 .80

_LOm'

x/c : x/c = x/c = deg

9,335 0.6_5 0.915

.71 .38 .098 O

,70 .36 .098 15

.69 .36 .095 30

,71 .36 .lOk kS

.68 .36 .099 60

,61 .32 .095 75

• 52 .28 .090 90

• _8 .26 .086 105

• kS .2k .081 120

.k3 .23 .078 135

.k2 .22 .078 150

• kl .22 .076 165

• kO .22 .072 180

• 37 .20 .067 195

.35 .19 .063 210

.35 .19 .062 225

• 37 .21 .063 2kO

• kO ,22 .06k 255

.kk .2k .063 270

.k7 .26 .066 285

.50 .27 .070 300

• 56 .31 .079 315

• 62 .33 .086 330

• 68 .36 .092 3k5

Ap, lb/sq in., at-

_Snore' r/R = 0.60 r/R = 0.25 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0,042 0.158 0.300 0.600 0.910 0,042 0.158 0,300 0.600 0.910

0 1._0 .71 .k8 .30 .098 .81 .k3 .26 .13 .013 0

15 1._3 .72 .k9 .31 .098 .92 .k7 .28 .13 .012 15

30 1.66 .82 .5k .33 ,1Ok .85 .kS .27 .12 .013 30

kS 1.56 .78 .52 .33 .108 .88 .kk .26 .13 .019 k5

60 1.60 .75 .50 .31 .108 .63 .3k .2k .Ik .037 60

75 1.kl .67 .kS .28 .lOk .53 .25 .11 .03 .023 75

90 1.22 .58 .kO .26 .100 .58 .29 .16 .05 -.002 90

105 1.06 .51 .35 .2k .09k .k8 .25 .lk .07 -.005 105

120 .99 .kS .33 .2k .090 .kk .2k .lk .07 -.002 120

135 .99 .k8 .32 .2k ,090 ._k .23 .13 .07 -.001 135

150 .9k .k6 .30 .23 ,08_ .kk .23 .13 .06 -.OOk 150

165 .P8 .k2 .29 .22 .080 .k2 .22 .12 .06 -.002 165

180 .77 .38 .26 .21 .07_ .38 .21 .11 .06 .001 180

195 .67 .Sk .2k .20 .069 .33 .18 .10 .05 .001 195

210 .62 .31 .23 .20 ,070 .27 .16 .09 .05 .000 210

225 .61 .31 .22 .19 .070 .22 ol3 .07 .Oh -.007 225

240 .62 .31 .23 .19 .072 .19 .11 .06 .03 -.OG7 2kO

255 .68 .35 .25 .20 ,072 .20 .12 .07 .Oh -.012 255

270 .80 .kO .28 .21 .07k .25 .Ik .08 .05 -.007 270

285 .91 .kS .30 .22 .OTk .33 .18 .lt .05 -.0tl 285

500 1.05 .51 .33 .23 .082 .k3 .22 .13 .07 -.008 300

515 1.16 .56 .37 .25 .090 .kk .25 .15 .08 -.006 315

330 1.21 .62 .k2 .27 ,096 .58 .32 .19 .10 -.005 330

3_5 1.29 .67 .kS .29 .096 .66 .37 .23 .12 .009 3k5
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TABLE 26 - Continued

FLIGHT 23, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 22 KNOTS)

(b) Section aerodyn_mic loading

_qom,
aeg

0
15
30
45
60

75
9O

105
120
135
150
165

180
195
210
225

2140
255
270
285
300
315
330

345

Section aerodynamic loading, l, lb/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.g5

3.76
k.09
3.87
3.88
3.41

1.95
2.27
2.07
2.01
1.94

1.88
1.80
1.69
1.49
1.29
1.01

.90

.95
1.18

1.49

1.86

2.13
2.72
3.23

7.32
7.45

8.30
8.02
7.90
7.06
6.27

5.60
5.33
S.29
5.05
4.74

4._0
3.92
3.74
3.70

3.76

4.02
h.44
k.89
5.40

5.98

6.47

6.90

11.03
lO.SB
10.73

11.03
10.58

9.30
7.96

7. ]9
6.88
6.56
6.35
6.29
5.95

5.53

5.21
5.19
5.59

6.05

6.61
7.11
7.68
8.73
9.66

10.59

18.27
17.30

16.26
15.68
lk.95
12.68

9.6_

8.25
8.53

11.59
17.97
18.21

18.69

18.06
17.40
16.18
lk.07
10.49

9.78
10.16
11.63
14.23
16.$7
17.88

19.35
17.65
15.60

lk.81
13.95
10.89

6.19
7.50

15.0 b,

20.55
20.97
20.9k
21.28
21.69

21.53
21 .k9
20.99
16.01
11.11
10.33
11.51

15.6k
18.08
19.22

22.27
20.00
18.05
17.1k

17.01
15.3k
12.1_8
19.80
27.72

26.72
25.79

25.58
25.79
26.03
26.19
26.95

27.80
28.53
26.89
19 .Oh
17.87
20.54
22.4.6

22.96

20.80
18.20
16.86
16.k7

17.60
20.61
211. 811
29.65
28.93
27.09
25.45
24.95

25.19
25.57
25.99
26.24
27.08

28.02
28.53
27.74
2k.7_
21 .IL3
21 .ST
21.6k

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1
2
3
4
5
6

7
8
9

10

11.448
2.090

.067
-.019

.071

.019

.010
.010
.Olk
.02k
.000

-1.609
-.010

-.005
-.Ok$
-.01_

.019

.019

.033

.010

.000

10

Os=AO+ E (An, s c°s n_/nom

n=l

+ Bn, s sin n _nom)

Flap motion

n an, s, deg

0 2.718
I 1.028
2 -.126
3 .233
4 .047
5 .039
6 .025

7 .031
8 -.006
9 .008

10 .00k

bn,s, deg

-.1_7
.163
.027

.097
-.019

.01_

.033

.021

.01k

.OOk

10

_s =ao+ _ Ian, s c°sn@no m

n= 1

+ bn, s sin n _Jnom)

Lag motion

0
1
2
3

5

6
7
8
9

10

En, deg Fn, deg

6.090
-.092 -.055
-.008 .008

• 010 .025
.010 -.008
.000 .002

-.005 .010

• 012 -.002
• 002 .000

-.002 -.012
• 025 .008

10

=Eo+ _ (En cos n_Jnom

n=l

+ F n sin n _nom)
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TABLE 26 - Concluded

FLIGHT 23, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 22 KNOTS)

(e) Flapwise bending moment

_nom'

deg

0

15

30

45

6O

75

9O

105

120

135

150

165

180

195

210

225

24O

255

270

285

300

315

330

345

Flapwise bending moment, in-lb, at -

r/R = 0.150

-1153 -1312

-1176 -1196

295 -165

249 454

124 50

-207 470

967 553

21 -58

-959 -850

-196 -322

1104 1535

1731 2533

1412 1757

352 924

21 404

557 710

625 1180

431 660

-59 355

-13 858

295 1526

751 1889

-424 800

-173 -578

r/R = 0.275 r/R = 0.375

-2350

-2070

-1510

-479

-479

-145

-542

-1094

-1600

-570

1392

2820

2097

1022

380

253

542

118

-18

615

1672

1519

642

-1609

r/R = 0.450

-2606

-2339

-1776

-851

-78

-21

-756

-1137

-1090

465

1935

3280

3118

1935

1181

818

485

513

656

1181

2202

1591

389

-1614

r/R = 0.575

-4165

-4050

-3513

-2281

-557

-891

-1595

-1507

191

1503

2233

2893

3439

2893

1943

667

-161

517

1511

2031

1432

587

-1621

-2959

r/R = 0.650

-5311

-5639

-5271

-3420

-1411

-I042

-1430

-714

1773

2400

2599

2589

3236

3614

2500

550

-87

967

2719

3435

1326

-306

-2913

-4187

r/R = 0.800 r/R = 0.925

_nom'

deg

0

15

30

45

60

75

90

1o5

120

135

15o

165

18o

195

21o

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-2615

-3478

-4731

-4080

-3673

-2110

-694

-287

1716

983

-661

-1247

-1524

-1003

-1117

-1703

-3380

-4438

-5090

-7369

-9078

-8104

-7108

-4796

-4770

-6528

-7961

-7261

-6203

-4363

-2979

-4249

-5535

-8156

-9312

-8010

-5958

-5063

-5698

-7212

-8791

-9459

-9638

-10028

-9442

-7961

-6105

-4396

4611

3155

2275

2419

4339

5379

5443

4851

1235

-221

35

1267

3555

4467

3795

1779

467

-237

-605

723

2387

3827

5523

5539

;Pnom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

401

319

186

262

436 235

534 250

535 260

630 269

627 293

484 3

335 -131

381 -130

259 -97

180 -102

124 -110

-26 -226

-12 -216

-45 -304

-130 -295

-213 -406

-269 -357

-190 -290

21 -82

114 103

Pitch-horn

load, Ib

312 111

264 100

86 85

112 100

115

122

120

115

105

75

53

46

36

25

14

1

-3

3

-1

-1

5

19

48

72

131



TABLE 27

FLIGHT 24, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 27 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at -

_nom'

i

r/H : 0.95 r/R = 090 I_nom
deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0.335 0.635 0,915 0.017 0.090 0.168 0.233 0.335 0,625 0.915

6

21

56

51

66

81

96

Ill

126

Ikl

156

171

186

201

216

231

246

261

276

291

]06

321

336

]51

5.02 3.41 2.95 1.87 .85

4.53 3.20 2.87 1.82 .77

4.15 2.99 2.79 1.72 .6e

5.49 3.64 ].06 1.88 .74

8.19 5.]9 4.27 2.68 1.24

8.85 5.60 4.52 3.01 1.59

8.34 5.32 4.22 2.78 1.48

7.35 4.70 3.79 2.44 1.25

6,65 4,32 3.58 2.30 1.16

6.70 4.30 3.55 2.31 1.18

6.61 4.24 ].46 2.28 1.17

6.63 _.22 ].36 2.26 1.16

6.94 4.34 3.42 2.31 1.2]

7.25 4.4_ ]._7 2.36 1.28

7.50 k.52 ].57 2.39 1.31

7.7] 4.55 3.56 2.41 1.32

8.03 k.62 3.59 2.46 1.41

7.92 4.52 3.45 2.k3 1.40

8.07 4.49 ].32 2.36 1.36

6.56 5.93 ].03 2.10 1.16

6.65 4.04 3.21 2.17 1.17

6.84 4.15 3.]9 2.24 1.19

6._7 4.05 ].32 2.18 1.13

5.86 3.80 3.19 2.05 1.00

• 41 .041 5.77 2.93 2.30 1.98 1.15 .44 -.026 6

.39 .040 5.17 2.6] 2.15 1.91 1.04 .kO -.039 21

.35 .022 4.56 2.34 1.91 1.72 .92 .]5 -.061 36

• 34 .020 2.90 1.58 1.35 1.34 .72 .29 -.089 51

.51 .052 2.82 1.51 1.57 1.55 .87 .38 -.024 66

• 68 .101 8.32 4.49 ].57 2.97 1.75 .67 .013 81

•63 .087 8.24 4.]7 ].36 2.86 1.74 .68 .020 96

• 5_ .071 7.37 3.74 2.90 2.48 1.47 .58 .021 111

• 53 .C73 6.53 ].40 2.72 2.36 1.40 .58 .033 126

• 5_ .079 6.79 ].52 2.76 2.39 1.43 .59 .050 141

• 53 .083 6.99 3.58 2.80 2.40 1.43 .59 .026 156

• 5] .085 6.85 3.47 2.73 2.35 1.42 .59 .033 171

.56 .093 6.96 ].51 2.75 2.]6 1.43 .60 .045 186

• 57 .097 7.01 3.60 2.80 2.39 1.47 .63 .059 201

.59 .099 7.40 3.76 2.90 2.43 1.51 .64 .074 216

• 60 .113 7.90 3.93 2.97 2.46 1.56 .66 .080 231

.64 .137 8.01 3.99 3.04 2.52 1.60 .68 .089 2_6

.63 .135 7.24 3.55 2.71 2.27 1.45 .60 .074 261

• 60 .125 k.k6 2.k0 1.99 1.77 1.18 .81 .O]q 276

• 53 .089 5.54 2.77 2.2] 1.93 1.17 .51 .039 291

• 53 .093 6.81 ].47 2.66 2.23 1.]7 .58 .048 ]06

• 53 .081 7.26 3.69 2.81 2.33 1.43 .58 .0_1 321

• 51 .073 ?.08 3.56 2.7_ 2.30 1.39 .55 .021 336

• 46 .048 6.58 ].31 2.59 2.17 1.30 .50 .002 351

Ap, lb/sq in., at -

_nom'

deg x/c = x/c =

0.017 0.040

6 5.9] _.56

21 5._0 _.14

]6 _.61 ].51

51 2.75 2.11

66 1.90 1.35

81 5._0 _,05

96 7.9] 5.92

I 1 I 6.5_ 5.05

126 6.5_ _.90

141 6.88 5.1]

156 6.9] 5.23

171 6.69 5.01

186 6.80 5.09

201 6.96 5.11

21_ 7.12 5.1]

211 _'.21 5.19

2_6 6.15 _.55

261 2.kl 2.10

276 2.94 2.09

291 5.46 _.07

]06 6.71 5.07

321 7.18 5.]7

3_6 7.01 5._2

]51 6.60 5.05

r/R = 0.85

x/c = x/c = x/c = x/c :
0.090 0.130 0.168 0.233

].20 2.50 2.08 1.63

2.94 2.01 1.89 1.47

2.60 2.01 1.62 1.23

1.64 1.27 1.18 .86

1.08 .81 .76 .71

2.73 2.01 1.67 1.31

_.23 3.16 2.80 2.18

].53 2.60 2.32 1.84

]._q 2.55 2.25 1.78

].62 2.65 2.34 1.85

].63 2.67 2.]5 1.83

].48 2.56 2.26 1.78

3.53 2.59 2.26 1.78

].59 2.68 2.34 1.86

].70 2.79 2.42 1.95

3.74 2.84 2.49 2.02

].28 2.47 2.18 1.76

1.64 1.]0 1.20 .95

1.50 1.17 1.00 .8_

2.81 2.00 1.78 1.41

_.49 2.60 2.26 1.80

3.71 2.77 2._1 1.93

3.70 2.7] 2.]7 1.89

].53 2.57 2.28 1.78

x/c = x/c :
0.335 0.500

1.14 .51

1.0k ._5

.93 .36

.64 .20

• 42 .11

.90 .38

1.51 .69

1.30 .63

1.27 .63

1.32 .66

1.]1 .64

1.27 .61

1.27 .62

1.32 .68

1.38 .73

1.43 .77

1.28 .68

.79 .41

.59 .26

1.01 ._9

1.2] .63

1.]1 .66

I.]0 .64

1.25 .59

x/c = x/c = x/c = deg

0 625 0,769 0.g15

._6 .25 .070 6

.kO .21 .OSk 21

.33 .17 .038 36

•22 . 10 .000 51

.16 .07 -.016 66

• 35 .20 .042 81

.55 .28 .072 96

• 5] .30 .Oe8 111

• %2 .29 .094 126

.53 .30 .096 141

• 55 .30 .090 156

.52 .30 .090 171

• 53 .30 .094 186

.56 .33 .114 201

• 60 .]6 .I]k 216

• 63 .]7 .1_0 231

• 56 .33 .118 2"6

.39 .23 .06 b, 261

• 28 .17 .050 276

.43 .26 .082 291

• 53 .31 .1Ok 306

• 55 .]1 .104 321

• 55 .30 .100 316

.51 .27 .082 351
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TABLE 27 - Continued

FLIGHT 24, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 27 KNOTS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom _

deg x/c = x/c = x/c =

0.017 0.090 0.168

6 5._3 2.73 2.1_

21 _.97 2._9 2.02

]6 _.h8 2.20 1.85

51 3.70 1.69 i.hl

66 2.98 1.33 1.12

81 2.53 1.25 1.03

96 2.17 1.19 1.00

111 3.67 2.56 2.08

126 _.5_ 2.62 2.12

I_I 5.00 2.70 2.18

156 5.2h 2.75 2.22

171 5.26 2.67 2.12

186 5._ 2.81 2.17

201 5.98 3.25 2.37

216 6.07 2.90 2.17

231 _.80 1.93 1.59

246 2.88 .76 .74

261 2.22 .96 .81

276 2._2 1.29 1.05

291 3.38 1.99 1.62

506 _.51 2.56 2.01

321 5.01 2.79 2.16

336 5._2 2.88 2.22

351 5.53 2.88 2.23

r/R = 0.75 r/R = 0.55

x/c = x/c = x/c = x/c = x/c= x/c = x/c = x/c =

0.233 0.335 0.6_ 0.915 0.017 0.0_Q 0.168 0.233

1.65 1.08 ._7 .103 3.]9 1.73 1.18 .9_

1.56 .99 ._2 .C95 3.32 1.70 1.15 .92

I._2 .89 .38 .C78 3.08 1.5_ 1.05 .85

1.19 .68 .29 .C60 2.66 1.37 .92 .74

1.01 .51 .22 .C46 2.]7 1.26 .81 .65

.93 ._8 .21 .0_4 2.]I 1.22 .80 .63

.89 .53 .25 .C67 2.13 1.10 .71 .56

1.63 1.04 .45 .C99 1.78 .91 .62 ._6

1.64 1.07 ._7 .I06 1.69 .88 .59 .46

1.69 1.13 .51 .117 1.86 .91 .62 ._8

1.71 1.14 .51 .I15 2.30 1.17 .78 .61

1.63 1.10 ._9 .111 2.30 1.1_ .78 .63

1.66 1.10 .49 .115 1.95 1.00 .71 .57

1.78 1.17 ._9 .103 1.38 .7_ .55 .47

1.70 1.14 .48 .103 1._4 .76 .54 .42

1.25 .85 .36 .C73 1.5_ .81 .53 ._3

.64 .43 .26 .G76 1.59 .8_ .55 .45

• 6_ .41 .21 .053 1.72 .90 .60 .48

.91 .50 .25 .067 2.01 1.01 .71 .57

1.24 .79 .37 .092 2.34 1.20 .83 .66

1.53 1.03 .46 .109 2.61 1.34 .92 .7_

1.66 1.13 .SO .117 2.89 1._8 1.02 .81

1.71 1.15 .51 .115 3.13 1.62 1.10 .88

1.70 1.1_ .50 .113 3.33 1.72 1.16 .93

_noln _

x/c = x/c = x/c = deg

0.335 0.625 0.915

.73 ._0 .106 6

.71 .39 .106 21

.66 .35 .105 36

.57 .33 .096 51

.52 .31 .095 66

• 51 .29 .093 81

._5 .25 .080 96

.39 .23 .078 111

• 38 .2_ .083 126

.40 .24 .080 I41

.46 .25 .077 156

.49 .26 .078 171

.46 .2_ .077 186

.39 .23 .053 201

.34 .23 .062 216

• 35 .23 .059 231

.36 .22 .061 246

.39 .2_ .065 261

.kS .27 .072 276

.51 .31 .078 291

• 57 .34 .085 306

.63 .37 .097 321

.68 .38 .103 336

.72 .hO .108 351

non3_

deg x/c = x/c =

0.042 0158

6 1.58 .79

21 1.6_ .81

36 1.56 .76

51 1.37 .66

66 1.18 .58

81 1.11 .5_

96 1.09 .52

I 11 .99 ._8

126 .92 .45

141 .8_ .42

156 .73 .39

171 .66 .36

186 .66 .35

201 .65 .33

216 .66 .33

231 .72 .36

246 .79 .u,O

261 .86 ._4

276 .9_ .48

291 1.05 .54

306 1.20 .61

321 1.31 .68

336 1.40 .73

351 1.51 .77

ap, lb/sq in., at -

r/R = 0.40

x/c = x/c = x/c = x/c = x/c =
0.300 0.600 0.910 0.042 0.158

• 51 .27 .090 .89 ._5

• 52 .27 .094 .80 ._I

._9 .25 .09C .78 .39

.42 .23 .08_ .72 .35

.38 .71 .08_ .62 .30

• 35 .21 .081 .5_ .26

.34 .20 .077 .5_ .25

• 32 .19 .075 .55 .26

• 30 .18 .071 .52 .2_

.27 .17 .062 ._5 .21

• 23 .16 .056 .39 .19

•22 .16 .060 .38 .18
.35 .17•22 .15 .056

•22 .15 .056 .30 .I_

•23 .15 .05_ .25 .12

.24 .16 .056 .25 .11

.26 .16 .052 .27 .12

.28 .17 .056 .33 .15

.31 .18 .063 .37 .17

.35 .20 .072 ._k .20

• kO .22 .075 .SO .25

._4 .2_ .082 .58 .31

._7 .26 .082 .62 .33

.50 .27 .086 .66 .35

r/R = 0.25 Snore'

x/c = x/c = x/c = deg

0.300 0.600 0.910

.28 .13 .027 6

•26 .12 .020 21

•2_ .11 .018 36

.22 .I0 .020 51

.19 .09 .016 66

.16 .08 .017 81

• 16 .07 .015 96

.16 .07 .C17 111

.15 .07 .012 126

• 13 .06 .016 I41

.12 .06 .C15 156

• 12 .06 .017 171

.11 .06 .013 186

.09 .05 .012 201

.08 .04 .006 216

.08 .04 .CO_ 231

.09 .05 .004 246

.10 .05 .007 261

.11 .06 .005 276

.I_ .07 .006 291

• 17 .09 .011 306

.20 .10 .015 321

• 22 .11 .012 336

.24 .12 .022 351
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TABLE 27 - Continued

FLIGHT 24, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 27 KNOTS)

(b) Section aerodynamic loading

Section aerodynamic loading, l, lb/in., at -

r/R = 0.25 r/H = 040 r/R = 055 r/R = 075 r/R = 0.85 r/R = 0.90 r/R = 0.g5

6 k.09
21 3.72
36 3.51
51 3.17
66 2.7k
81 2.k0
96 2.36

111 2.kl
126 2.25
lkl 1.97
156 1.79
171 1.73
186 1.62

201 1.38

216 1.16

231 1.13

2k6 1.27
261 I.k7
276 1.62
291 1.96
306 2,39

321 2.85
336 3.Ok
351 3.27

7.65
7.83
7.38
6.50
5.80

5.51
5.33
k.96
k.65
k.2k
3.79
3.58

3.55
3.k7
3.53
3.75
3.98

k.33
k.72
5.29
5.99
6.56
7.02
7.kl

12.06
11.80

10.8_
9.59
8.75
8.k7
7.56
6.k9
6.k2

6.71
7.93
8.07
7.26
5.83
5.69

5.88
5.96
6.kk
7.k2
8.58
9.50

10.50
11.32

11.95

18.15
16.79
15.08
11.79

9.25

8.k6
8.57

16.k3
17.k5
18.39
18.78
18.21

18.63
20.13
19.27

I_.21

7.71
7.19
8.88

13.22
16.76
18.kk
19.07
19.08

19.18
17.37
15.00

9.7k
6.58

15.92
25.15
2t.51
21.15
22.01

22.05
21.33
21.53
22.25
23.18
23.83

20.85
11.28

9.79
17.19
21.35
22.62
22.33
21.16

18.8k
17.16
15.07
10.73
12.26
28.67
28.13
2k.28
22.73

2].28
23.56
23.1k
23. k6
2k.02
2k.98

25.92
26.k9
23.7k
17.37
19.0k
22.77
23.88

23.05
21.k3

18.80
17.61
16.28
18.77
28.0k
31.63
29.6k
25.9]
2k.19
2k.29

23.95
23.78
2k.71
25.38
26.03

26._1
27.3k
26.88
26.32
22.77
23.31
23.91
23.01
21.21

(c) Harmoni c analysis oI blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 13.01k
i 1.6kk

2 .0kl
3 -.088

-.038
5 .020
6 -.003
7 -.025
8 .005
9 .015

10 -.015

-I.775
-.091

.003

.000
-.035

-.003
.000
.000

-.015
-.003

10

s Aoz scosn nom
n=l

+ Bn, s sin n (_/nom - 60)]

Flap motion

an, s, deg bn, s, deg

0 3.88k

I .155
2 .Ik3
3 .016
k .061
5 .0k9
6 .020
7 .008
8 -.029

9 -.012
10 .012

-.771
• 188

-.228
-.110

.069

-.00k
-.016

• 00k
.00k

-.008

10

_s=a0 + _-- [an, sCOSn (_nom - 60)
n= 1

+bn, sSinn _nom-60)]

Lag motion

0
!
2
3
k
5

6
7
8
9

10

En, deg F n, deg

5.989
-.211 .063

.0_6 .011

.035 -.0k2
-.01k .007

• 009 .003

-.012 -.022
• 000 .007
• 00k .009

-.001 .000
-.011 .005

10

_ = E0+ _ [EncoSn(_nom - 60)
n= 1

+ f n sin n (_nom - 60)]

134



[.-,
o

_>
F.=I

E'-,

u

)
r_

0

e.*_eeveoo

¢oe¢*lleeeo

I

_T
,.., i

IIII

,=**e*ee=e¢

m

"g22,'[',','i"
II

_,'_',' "_' "_'," •

+ ,-"

+
IL

II I

gdg2(',','''(
,0..,¢0,,.0

_I _ Ill

_o_oooooooooooooo

I I

_o_oooooooo

O_N_ooo0o

I I I II

i35



TABLE 27 - Concluded

FLIGHT 24, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 27 KNOTS)

(e) Flapwtse bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

513

809

1482

1710

I#93

478

-1038

1208

3488

2827

1105

1219

1869

1596

1675

581

11

1550

2074

832

558

581

524

-992

-652

437

1097

1460

850

-743

-1469

371

2987

2558

1015

1015

1460

1493

1139

-8

83

1799

2780

1865

677

545

-586

-1460

-1275

380

1410

1772

669

-1392

-1175

958

3218

3544

2405

1772

1808

2007

1003

145

760

2359

3444

2830

1320

181

-1528

-1754

-2121

-423

1142

1285

-89

-1768

-690

1399

2850

3909

3470

2182

L905

1848

665

360

1333

2525

3412

3059

1600

-957

-2712

-2531

-3678

-2341

-88

-185

-1311

-669

1038

1707

1584

3054

3573

1892

352

-466

-246

1144

2763

2948

2860

2631

827

-3388

-4699

-4506

-5046

-3544

-1454

-997

-1056

1163

2645

1590

675

1561

2834

1839

-927

-2628

-1096

2088

4376

4446

3580

2705

-469

-6917

-6688

-6718

I

_]/nom '

deg

6

21

36

51

66

81

96

lit

126

141

155

171

186

201

216

231

246

261

276

291

306

321

336

351

(I) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R : 0.150 r/R : 0.375 r/R = 0.575 r/R = 0.825

-4602

-590_

-4276

-2R44

-939

1698

3180

1047

-1118

217

1389

1031

-695

-1167

-1965

-3658

-5595

-8265

-11602

-9746

-7304

-5986

-3251

-3690

-7896

-9638

-7961

-5014

-1661

-1449

-5535

-9003

-10435

-7473

-4070

-1791

-3158

-6935

-9084

-10875

-I0631

-9296

-10533

-8759

-6707

-_444

-3712

-5926

1191

743

1415

4919

6951

5479

1255

-1849

-1337

599

4551

7223

6439

2391

-2121

-2889

-1833

-505

2439

2263

3767

5831

4871

3319

(g) Blade torsional moment and pitch-horn load

_/nom '

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

345 480

486 497

394 405

374 371

526 639

858 932

753 772

223 208

232 -6

521 296

375 294

-35 82

-65 32

97 98

183 211

-4 60

-420 -272

-851 -511

-646 -437

-240 -15

-20 187

-23 298

33 373

334 590

Pitch-horn

load, lb

111

II7

119

109

130

158

118

60

54

82

54

14

6

17

23

I

-38

-58

-26

16

39

52

67

93

I
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TABLE 28

FLIGHT 25, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 31 KNOTS)

(a) Differential pressures

,_p, lb/sq in., at-

I
_nom' r/R = 0.95 r/R = 0.00 _nom,!

deg x/c = x/c = XlC = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = xlc = x/c = x/c = deg
0.017 OtO_ 0.168 0.233 0.335 0.6_ 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

6 4.29 3.09 2.80 1.74 .75

21 3.60 2.72 2.55 1.57 .61

36 2.63 2.11 2.19 1.03 .41

51 2.75 2.07 2.17 1.02 .21

66 7.88 5.23 4.21 2.50 1.14

81 7.85 5,39 4.k3 2.88 1.49

96 7.68 4.98 4.01 2.58 1.33

111 6.06 _.19 3.54 2.21 1.06

126 5.50 3.85 3.36 2.11 1.02

141 5.59 3.86 3.36 2.13 1.05

156 5._7 5.69 3.21 2.06 1.02

171 5.k2 3.63 3.08 2.03 1.01

186 5.87 3.86 3.12 2.11 1.11

201 6.51 4.12 3.2k 2.21 1.20

216 6.90 4.27 3.34 2.28 1.24

• 36 .020 5.20 2.59 2.08 1.79 1.05 .38 -.045 6

.34 .018 t.31 2.18 1.76 1.64 .90 .34 -.065 21

.26 -.010 3.27 1.66 1.44 1.36 .67 .24 -.lOk 36

.17 -.033 .29 .01 .29 .56 .17 .09 -.146 51

._5 .033 2.16 1.35 1.41 1.42 .68 .32 -.076 66

.66 .085 8.32 4.51 3.51 2.93 1.76 .63 -.020 81

• 55 .063 7._3 3.92 3.04 2.60 1.57 .59 -.004 96

• 46 .0_5 5.94 3.11 2.50 2.21 1.26 .51 -.015 111

.46 .057 5.96 3.06 2.46 2.17 1.25 .52 -.013 126

.49 .067 6.46 3.34 2.62 2.28 1.30 .53 -.002 141

.48 .069 6._8 3.26 2.58 2.23 1.29 .52 -.006 156

• 49 .077 6.28 3.15 2.50 2.17 1.26 .52 .002 171

.51 .083 6.53 3.25 2.55 2.20 1.29 .53 .013 186

.53 .085 6.49 3.36 2.62 2.27 1.38 .57 .035 201

• 54 .089 6.73 3.47 2.72 2.32 1.43 .61 .054 216

231 7.27 4.36 3._6 2.32 1.28 .56 .097 7.10 3.60 2.75 2.33 1.48 .63 .072 231

246 7.33 k.31 3.hi 2.33 1.33 .60 .121 7.57 3.83 2.90 2.43 1.54 .63 .080 246

261 7.68 4.51 3.51 2.46 1.44 .64 .I45 6.93 3.54 2.74 2.31 1.50 .63 .076 261

276 7.20 k.10 3.12 2.17 1.26 .56 .109 2.25 1.19 1.15 1.20 .83 .44 .033 276

291 _.27 2.70 2.26 1.47 .76 .35 .037 _.04 2.01 1.64 1.46 .79 .36 .004 291

306 5.71 3.60 3.03 1.95 1.03 .47 .081 6.21 3.14 2.43 2.01 1.22 .51 .030 306

321 6.49 _.03 3.31 2.18 1.17 .52 .077 7.08 3.59 2.75 2.27 1.40 .56 .033 321

336 6.17 3.94 3.28 2.13 1.12 .50 .065 6.91 3.54 2.68 2.2_ t.38 .54 .011 336

351 5.40 3.60 3.12 1.97 .96 .43 .0_0 6.24 3.15 2.46 2.06 1.23 .46 -.015 351

ap, lb/sq in., at -

I

,/c:
0.017 0.040

6 5.38 4.23 3.02 2.03 1.91

21 k.58 3.55 2.57 2.06 1.62

36 3.59 2.78 2.07 1.60 1.4_

51 1.78 1.28 .99 .76 .72

66 1.95 1.40 1.11 .8_ .76

81 6.30 k.94 3.42 2.53 2.21

96 6.78 5.32 3.74 2.76 2.48

111 6.08 4.63 3.24 2.32 2.09

126 5.97 4.57 3.30 2.29 2.08

I_1 6.16 k.72 3.37 2.42 2.16

156 5.79 k._ 3.20 2.29 2.09

171 5.37 4.09 2.96 2.13 1.93

186 5.67 4.36 3.05 2.23 1.98

201 6.58 4.94 3.40 2.51 2.17

216 6.71 5.00 3.50 2.61 2.27

231 6.64 4.96 3.48 2.62 2.29

246 6.34 k.77 3.35 2.53 2.22

261 2.93 2.33 1.81 1.39 1.27

276 2.64 1.92 1.38 1.08 .95

291 4.68 3.46 2.36 1.72 1.49

306 6.34 4.75 3.27 2.40 2.09

521 7.15 5.40 3.74 2.7_ 2.37

336 6.96 5.32 3.70 2.71 2.38

351 6.29 4.85 3.37 2.46 2.19

r/R = 0.85

x/c: x/c: x/c: x/c:
0.090 0.130 0.168 0.233

_Jl_orrl9

x/c = x/c : x/c = x/c = X/C : deg

0.335 0.500 0.625 0.769 0.915

1.50 1.05 .44 .40 .20 .056 6

1.26 .92 •35 •33 . 16 .038 21

• 91 .74 .23 .25 • 12 .018 36

• 67 .38 .03 .09 .01 -.022 51

.71 .42 .08 .13 .04 -.012 66

1.67 1.19 .52 .44 .2+', .07_ 81

1.95 1.37 .62 .52 .27 .070 96

1.6_ 1.20 .54 .45 .25 .068 111

1.67 1.16 .52 .kS .25 .074 126

1.69 1.23 .56 .48 .27 .082 141

1.63 1.21 .55 ._7 .27 .078 156

1.52 1.14 .53 .46 .27 .074 171

1.56 1.15 .5Z_ ._8 .28 .086 186

1.72 1.21 .58 .50 .30 .09_ 201

1.80 1.28 .64 .52 .30 .I08 216

1.86 1.31 .68 .55 .53 .118 231

1.80 1.31 .70 .58 .35 .130 246

1.02 .85 .45 .42 .2_ .072 261

.84 .56 .23 .27 .15 .038 276

1.16 .82 .37 .34 .20 .066 291

1.69 1.16 .57 .49 .28 .100 306

1.91 1.30 .65 .St .30 .I06 321

1.91 1.31 .6_, .53 .29 .104 336

1.7_ 1.21 .55 ."8 .25 .078 351
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TABLE 28 - Continued

FLIGHT 25, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 31 KNOTS)

(a) Differential pressures - Concluded

_p, Ib/sq in., at

Snore' r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = x/c = xlc = x/c = xlc = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.0_7 0.090 0.168 0.233 0.335 0._]_ 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0,915

6 5.19 2.59 2.06 1.59 1.02 .k.3 .083 3.k.3 1.75 1.18 .94. .73 .k.2 .110 6

21 k.7k. 2.36 1.94. 1.50 .93 .k.O .085 3.k.I 1.75 1.18 .94 .73 .k.3 .114 21

36 k..16 2.02 1.7k. 1.36 .81 .33 .077 3.2k. 1.63 1.10 .89 .69 .39 .107 ]6

51 5.38 1.51 1.26 1.13 .60 .25 .Ok'9 2.70 1.37 .92 .73 .58 .35 .1Ok 51

66 2.90 1.36 1.16 1.05 .53 .22 .04.7 2.58 1.26 .82 .66 .53 .30 .101 66

81 2.k.2 1.18 1.01 .90 .k.9 .22 .04'7 2.38 1.27 .82 .65 .52 .30 .101 81

96 3.35 2.k.7 1.89 1.52 .91 .38 .079 2.15 1.11 .73 .57 .k.6 .27 .084' 96

III 4.17 2.38 2.02 1.57 .99 .k'3 .099 1.36 .70 .53 .k'2 o34. .24. ,082 111

126 k'.33 2.29 1.96 1.54' .99 ,k.5 °107 2.k.k. 1.27 .8G .64' .50 .27 .093 126

Ik'1 4.50 2.38 2.02 1.59 1.03 .k'8 .107 2.98 I.k'6 .98 .78 .59 .33 .099 lk'1

156 k'.52 2.34. 1.95 1.54 1.00 .k'5 ,IOk' 2.50 1.28 .87 .70 .55 .33 .099 156

171 k'.32 2.12 1.80 1.40 .91 .k'1 .099 2.33 1.21 .84 .68 .54' .33 .1Ok. I11

186 k..09 2.07 1.76 1.37 .89 .k'2 .104' 2.k'7 I,25 .86 .69 .54 .32 .096 186

201 k'.12 2.20 1.83 1.42 ,94 .k'S .116 2.58 1.29 .87 .70 .54 .31 .087 201

216 4.69 2.62 2.04 1.57 1.06 .48 .118 1.95 1.01 .71 .57 .45 .28 .071 216

231 4.91 2.k'3 1.88 I.k'k' .98 .42 .090 1.77 .94. .64' .51 .k'1 .26 .063 231

2_6 3.35 1.07 .95 .83 .56 .32 .081 1.85 .94' .66 .53 .k'2 .26 .067 24'6

261 2.67 1.21 .99 .88 .52 .26 .065 1.93 .96 .69 .55 .k.4 .27 .069 261

276 2.76 1.k'1 1.14 .97 .58 .28 .069 2.10 1.05 .74' .59 .k'7 .29 .073 276

291 3.k.1 1.89 1.53 1.18 .74' .34 .083 2.29 1.16 .81 .64' .51 .30 .076 291

306 k'.22 2.k'3 !.90 1.k.7 .98 .k.k. .111 2.58 1.32 .91 .73 .56 °33 .084' 306

321 4.97 2.83 2.17 1.67 1.12 °50 .109 2.92 1.52 1.03 .83 .64' .39 .101 321

336 5.48 2.93 2.25 1.73 1.18 .51 .109 3.27 1.70 1.14' .92 .71 .k'l .108 336

351 5.51 2.84' 2.21 1.69 1.12 .k'8 .093 3.k.9 1.80 1.22 .97 .75 .42 .108 351

/_p, lb/sq in., at-

Snore' r/R = 0.40 r/R = 0.25

_Ynom '

deg x/c = ] x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

6 1.62 .82 .53 .28 .088 .82 .k.2 .28 .lk. .030 6

21 1.71 .8_, .54. .28 .092 .86 .k.k. .28 .13 .024 21

36 1.56 .80 .51 .26 .090 .80 .k.O .25 .12 .019 36

51 1.k.S .69 .k.5 .23 .086 .77 .37 .23 .10 .011 51

66 1.22 .58 .38 .22 ,081 .65 .31 .20 .09 .021 66

81 1. Ik .55 .36 .22 .077 .58 .28 • 18 .08 .020 81

96 1. 13 .55 .35 .21 .071 .60 .28 . 18 .08 .021 96

I I 1 1.06 .51 .33 .20 .073 .63 • 30 . 19 .09 .019 111

126 .97 .46 • 31 . 19 .071 .59 .28 • 17 .08 .017 126

141 .88 .42 .27 . 17 .061 .50 .24 • 15 .07 .019 14.1

156 .76 .k.O .24 . 17 .060 .k.1 .20 • 13 .07 .020 156

171 .73 .38 .24. . 17 .060 .35 .18 . 12 .06 .018 171

186 .69 .37 .24. . 17 .O6O .33 • 16 . 12 .06 .016 186

201 .70 .36 .23 .16 .056 .32 .15 .11 .05 .012 201

216 .72 .37 .24 • 16 .054. .26 • 12 .09 .05 .007 216

231 .76 .39 .26 .16 .050 ,27 .12 .09 .05 .012 231

246 .83 .k.I .27 .16 .050 .30 .Ik' .10 .05 .008 24'6

261 .89 .k.5 .29 .17 .050 .34 .15 .10 .05 .006 261

276 .94. .47 .30 . 17 .05_, • 36 . 16 • 11 .05 .001 276

291 1.00 .SO .32 . 19 .060 .43 .19 .12 .06 .003 291

306 I. 15 .58 .38 .21 .070 .53 .26 . 17 .08 .013 306

321 1.28 .67 .k.k. .24. .079 .71 .36 .23 . I I .O2k. 32t

336 1.k.1 .74. .k.8 .27 .081 .71 .38 .26 . 13 .O2k. 336

351 1.52 .78 .50 .27 .080 .78 .k.I .28 . 14 .026 351
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TABLE 28 - Continued

FLIGHT 25, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = S1 KNOTS)

(b) Section aerodynamic loading

6
21
36
51
66
81

96
ill
126
lkl
156
171
186

201
216
251
246
261
276

291
306

321
336
351

Section aerodynamic loading, l, Ib/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0//5 r/R = 0.85 r/R = 0.90 r/R = 0.95

3.96
k.O2

3.63
3.38
2.90
2.59

2.63
2.77
2.57
2.21
109k
1.76
1.65

1.51
1.2k
1.28
I.k0
1.51
1.56

1.82
2.42
3.33
3.54
3.87

7.85
8.09
7.75
6.79

12.29
12.30
!1.49

9.76

17.27
15.94

13.89
10.53

17.56
lk.9k
11.89

5.7_

16.84
lk.30
10.78

1.55"

5.89 8.79
5.62 8.78

5.48 7.74
5.21 5.66
k.85 8.56
k.32 10.14
3.97 9.19
3.90 8.94

3.83 9.06
3.69 9.12
3.75 7.45
3.93 6.77
k.15 6.94
k.kl 7.22

k.62 7.75
k.9_ 8.39
5.70 9.37
6.49 10.79
7.12 11.88
7.47 12.k7

9.k0
8.38

lk.83
16.12
16.14
16.81
16.37
15.10
lk.74

15.46
17.k5
16.31

9.66
8.93

9,83
12.61
16.09
18.46
19.35
18.77

6.54
20.09
22.k0
19.54
19,37

20.20
19.39
18.20
18.82
20.67
21.46

21.78
21.k5
12._k

9.15
lk.27
19.97

22.50
22.]0
20.27

10.51

28.29
25.15
20.45
20.32
21.64
21.36
20.83

21.46
22.29
23.22
2k.08
25.23
23.94
10.98

13.56
20.47
23.20
22.65
20.20

16.85
lk.80
11.18

9.95
26.62
29.92

27.21
22.63
21.37

21.77
21.02
20.75
22.00
23.46
24.35

25.21
25.58
27.00
24.19
IS.kS
20.77

23.24
22.43
20.09

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 12.667
1 1.62_

2 -.023
3 -.064

-.023
S .020
6 -.009
7 -.041

8 -.006
9 .015

I0 .029

-2.333
-.038

.082
-.009
-.050

.061

.015
-.003

.000
-.003

10

8s=A0+ _- IAn,sCOSn _nom- 6° 1
n= I

+ Bn, s shl n (*nora - 601

Flap motion

an, s, deg bn, s, deg

0 3.868
I .379

2 .200
3 .016
k .OOk
5 .037
6 -.016
7 .008

8 .008
9 -.029

10 -.008

-.698
.131

-. 322
-. 163

.065
.000

-.069
-.OOk
-.012

-.OOk

10

n= 1

+ bn, s sin n (_nom - 601

Lag motion

0
I
2
3
k
5

6
7
8
9

10

En, deg Fn, deg

5.289
-.181 .076

.Ok7 .038

.063 -,036
.011 -.OOk
.028 -.012
.OOk -.014
• 011 .009
.011 -.012

-.012 -.008

-.003 .OOk

10

_ =E0+ Z [EncoSnlt_nom - 60)

n= I

+ F n sin n (_'nom - 60)]
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TABLE 28 - Concluded

FLIGHT 25, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 31 KNOTS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

_nom'

deg r/R _ 0 150

6 2_2

21 1200

_6 1702

51 1280

66 1360

81 37

96 -1399

111 972

126 375_

Ihl 1987

156 733

171 1325

186 1291

Z01 1211

216 961

231 311

246 _77

261 1599

276 1907

291 15_2

306 288

321 k82

336 277

351 -1627

r/R = 0.275

-1007

800

1205

1337

685

-1_77

-2153

512

3028

2327

9kl

850

982

809

5_5

-3_7

215

1889

3053

2269

710

-107

-1312

-2195

r/R = 0,375

-1916

506

1_19

17_5

298

-1980

-1790

985

2965

3_26

2115

1121

1166

958

217

-_88

678

23_1

_01_

31_6

1_92

-606

-2712

-250_

r/H : 0.450

-2877

-6k5

t139

1330

-826

-2391

-1_8_

958

23kl

3686

2866

900

528

-531

-559

872

2579

_029

3228

1635

-1771

-_1k6

-33_5

r/R = 0.575

-k329

-3158

-122

-25k

-231k

-1891

265

98

-lkO

1576

2262

_67

-135_

-22_3

-23_0

-281

159_

3019

3125

2729

397

-_056

-60_5

-56_9

r/R = 0.650

-5887

-_6_

-1569

-1211

-1888

-_15

918

-1330

-2256

-_65

1177

k21

-267_

-48_3

-3698

-126

2729

3993

3_6

2689

-1151

-57_8

-7808

-8086

r/R = 0.800 r/R = 0.925

I._no m

deg

6

21

36

51

66

81

96

111

126

1_1

156

171

166

201

216

231

266

261

276

291

306

32 I

336

351

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.Y/5 r/R = 0.575 r/R = 0.825

-_121

-5668

-5668

-1321

-507

1610

b768

-360

-29_9

30

-702

-832

-_25

-2802

-29k9

-2819

-6807

-9_12

-108_5

-10600

-7572

-3_05

-2298

-3926

-8807

-10533

-8661

-32_0

358

-798

-k591

-106_7

-12065

-7310

-3679

-635

-2149

-67_0

-9719

-11022

-11217

-9835

-10598

-9198

-5_86

-2816

-2k26

-5877

-867

-1059

2_29

52_5

9133

7853

-83

-2_83

-1811

-339

6925

9709

6893

3_53

-1523

-_291

-1_75

-3

13_1

33_1

5597

6157

5789

3901

_no_ _

deg

36

51

66

81

96

Ill

126

I_I

156

171

186

201

216

231

266

261

276

291

306

321

336

351

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

361

_87

_21

192

322

8_9

693

71 75

218 -2_

550 _88

2k8 292

-335 -66

-29_ 1

-k6 66

lk7 20_

-30 98

-571 -_05

-7k8 -_50

-553 -385

-375 -182

-259 17

-137 2k3

-5 _10

_5k 713

Pitch=horn

load, lb

525 116

557 121

33k 130

28k 101

550 117

986 166

903 112

b3

50

80

37

-Ik

-16

I0

18

-5

-_8

-_3

-5

6

23

53

85

111

141



TABLE 29

FLIGHT 26, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 37 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at -

Snom' r/R = 0.85 r/R = 0.90 Snom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

0 6.3k 3.77 3.32 2.11 1.06

15 5.07 3.36 3.05 1.83 .8k

30 k.2S 2.9k 2.79 1.6k .71

kS 3.82 2.65 2.k0 1.55 .61

60 3.73 2.63 2.37 1.51 .51

75 7.55 k.70 3.59 2.10 .89

90 8,7k 5.k6 k.38 2.83 1.39

105 8.39 5.3k k.07 2.66 1.37

120 7.02 k.29 3.60 2.38 1.16

135 6.22 3.90 3.33 2.20 1.08

150 5.82 3.71 3.18 2.11 1.Ok

165 5.59 3.53 3.07 2.05 1.02

180 5.69 3.53 3.07 2.06 1.Ok

195 6.1k 3.7_ 3.15 2.13 1.11

210 6.55 k.12 3.2k 2.22 1.18

225 7.08 k.35 3.35 2.28 1.26

2k0 7.53 k. Sk 3.k3 2.3k 1.29

255 8.06 k.63 3.k8 2.k3 1.38

270 8.57 k.78 3.59 2.52 1.k6

285

3O0

315

330

3k5

.k9 .062 7.53 3.90 2.65 2.23 I.kl .55 .033 0

• kl .Ok2 6.51 3.k3 2.28 1.96 1.2k .k6 -.006 15

• 38 .036 5.51 2.88 1.96 1.73 1.06 .k2 -.027 30

.3k .020 k.9k 2.62 1.76 1.62 .75 .37 -.051 kS

• 31 .01k 3.78 1.96 I._0 1.35 .75 .29 -.081 60

• k0 .060 1.73 .77 .69 .89 .kS .26 -.076 75

• 57 .058 k.83 2.62 2.07 2.01 1.25 .55 .OOS 90

• 62 .089 8.07 k.35 3.02 2.59 1.62 .62 .011 105

• 55 .071 7.1k 3.81 2.65 2.31 1.k6 .57 .022 12C

.51 .07k 6.76 3.56 2.k8 2.16 1.37 .56 .018 135

.51 .078 6.87 3.65 2.51 2.1k 1.38 .53 .018 150

• 51 .08k 7.05 3.67 2.51 2.12 1.35 .53 .013 165

• 83 .09k 7.12 3.69 2.52 2.13 1.37 .56 .025 180

• 56 .10_ 7.37 3.81 2.57 2.15 1.k2 .57 .036 195

• 56 .t0k 7.k5 3.87 2.58 2.21 1.k2 .58 .0k9 210

.58 .111 7.15 3.81 2.60 2.25 1.k6 .63 .081 225

• 61 .116 7.66 k.01 2.72 2.31 1.53 .67 .097 2kO

• 68 .137 8.10 k.21 2.8k 2.39 1.60 .69 .110 255

• 68 .155 8.09 k.06 2.73 2.27 1.53 .6k .097 270

7.31 k. O0 2.97 2.06 1.IS .5k .100 2.88 1.63 1.21 1.17 .85 .kS .Ok9 285

k.68 2.83 2.37 1.55 .80 .kl .058 k.O7 2.Ok 1.35 1.23 .81 .38 .022 300

5.95 3.59 2.93 1.97 1.03 .50 .090 6.k7 3.kl 2.31 1.96 1.28 .55 .Ok9 315

6.81 k.12 3.25 2.20 1.18 .56 .100 7.52 3.92 2.66 2.26 I.k5 .61 .063 330

6.93 k.23 3.39 2.27 1.19 .55 .OBk 7.86 k.07 2.77 2.35 1.50 .62 .OSk 3k5

Ap, lb/sq in., at -

r/R = 0.85

x/c = x/c = x/c = x/c =
0.090 0.130 0.168 0.233

_norrl'

deg x/c = x/c = x/c = x/c =

0.017 0.040 0,335 0.500

0 7.66 S.k6 2.52 2.88 2.30 2.16 1.38 .6k .58 .27 .06k 0

15 6.75 U.85 2.05 2.51 2.01 1.91 1.20 .52 .k9 .22 .Ok3 15

30 5.85 _.20 1.63 2.15 1.73 1.69 1.05 .k2 .kk .19 .028 30

kS 5.3k 3.7_ 1.kl 1.91 1.55 1.52 .93 .3k .37 .16 .012 kS

60 k.ll 2.83 .80 1.38 1.1k 1.16 .7k .20 .26 .09 -.019 60

75 2.85 1.74 .07 .76 .63 .76 .k7 .05 .16 .02 -.052 75

90 k.02 2.59 .59 1.22 .99 1.03 .66 .18 .27 .10 -.027 90

105 6.62 k.87 2.1k 2.57 2.10 1.83 1.30 .52 .51 .23 .030 105

120 6.52 k.68 1.98 2.k7 2.01 1.92 1.2k .5k .52 .26 .Ok9 120

135 6.81 _.87 2.13 2.53 2.Ok 1.90 1.22 .53 .50 .2_ .Ok7 135

150 6.k9 k.58 1.98 2.k2 1.97 1.86 1.21 .53 .51 .26 .053 150

165 6.Ok k.32 1.82 2.3_ 1.90 1.81 1.21 .5k .52 .26 .059 165

180 5.81 k.18 1.Tk 2.28 1.85 1.80 1.19 .55 .53 .27 .06k 160

195 5.92 k.2k 1.78 2.32 1.89 1.83 1.21 .57 .55 .28 .072 195

210 6._5 k.57 1.9k 2.k7 1.98 1.89 1.23 .58 .55 .29 .078 210

225 7.29 5.03 2.2k 2.68 2.1k 2.00 1.28 .62 .57 .30 .080 225

2kO 7.21 _.98 2.2k 2.72 2.15 2.06 1.33 .67 .59 .31 .093 2kO

255 6.63 k.61 1.99 2.56 2.05 2.00 1.33 .69 .62 .33 .099 255

270 k.33 3.03 .89 1.63 1.31 1.k0 .95 .k7 .k6 .2k .0k9 270

285 2.86 1.77 .07 .99 .78 .86 .53 .19 .28 .12 .OOk 285

500 k.37 2.95 .75 I.k9 1.13 1.20 .?2 .28 .33 .15 .020 300

315 6.kO k.57 1.8k 2.39 1.87 1.82 1.16 .Sk .50 .26 .066 315

330 7.62 5.26 2._k 2.88 2.27 2.15 1.37 .67 .59 .31 .082 330

3k5 7.98 5.57 2.61 3.01 2.39 2.26 I.k3 .70 .60 .30 .080 3kS

t_'P.om y

x/c : x/c = x/c = deg

0.625 0.769 0.915

142



TABLE 29 - CoaUnued

FLIGHT 26, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 37 KNOTS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c= x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.23_ 0.335 0.625 0.915 0.017 0,090 0.168 0.233 0.335 0.625 0.915

O 5.97 3.06 2.45 1.81 1.31

15 5.76 2.07 2.32 1.70 1.21

30 5.27 2.55 2.13 1.58 1.10

h5 t.80 2.33 1.99 1.49 .99

60 t.28 2.00 1.77 1.32 .86

75 3.55 1.55 1.k8 1.09 .68

90 5.03 1.35 1.36 1.01 .60

105 2.61 1.11 1.21 .89 .53

120 3.02 1.99 1.80 1.46 1.00

1_5 h.12 2.39 2.06 1.54 1.06

150 t.37 2.27 2.00 1.53 1.07

165 _._2 2.29 2.00 1.52 1.08

180 4.35 2.23 1.95 1._8 1.06

195 _.17 2.1_ 1.88 1.kk 1.Ok

210 t.08 2.13 1.85 I._3 1.03

225 _.t5 2.37 1.97 1.50 1.09

2UO 4.96 2.66 2.12 1.58 1.13

255 t.37 1.65 1._9 1.10 .81

270 3.32 1.27 1.20 .91 .66

285 2.87 1.32 1.22 .92 .62

300 3.18 1.65 I.t3 1.09 .76

315 5.98 2.27 1.86 1._2 1.03

330 t.83 2.80 2.23 1.70 1.23

345 5.57 3.09 2.t5 1.83 1.3_

.51 .093 3.62 1.82 1.29 .99 .83 .t3 .114 0

._4 .086 3.56 1.80 1.27 .97 .81 .k2 .113 15

.tl .089 3._7 l.Tt 1.2k .95 .79 ._2 .117 30

• 36 .082 3.26 1.62 1.16 .89 .76 .39 .111 45

•29 .060 2.83 1.37 1.00 .76 .66 .33 .102 60

.21 .OtO 2._5 1.23 .86 .65 .58 ._8 .I01 ?5

.19 .035 2.30 1.12 .79 .60 .55 .29 .096 90

.18 .0kk 2.16 1.0t .76 .57 .52 .28 .092 105

.39 .095 2.01 .9k .75 .52 .48 .26 .090 120

.40 .091 1.98 .93 .7_ .53 ._8 .26 .089 135

.43 .103 1.87 .88 .72 .SO .t6 .25 .086 150

._W .093 1.57 .72 .63 .t4 .t3 .2W .084 165

.41 .098 1.t7 .67 .61 .t3 .41 .2_ .089 180

._2 .100 1.52 .69 .61 .42 .kO .24 .08t 195

.43 .107 1.68 .78 .62 .k7 .t2 .24 .079 210

.46 .11_ 1.77 .83 .67 .50 .44 .2t .073 225

•45 .109 1.75 .80 .66 .50 ._5 .2t .069 240

.31 .066 1.8k .81 .67 .51 ._5 .25 .065 255

.26 .058 1.96 .90 .72 .55 .k8 .26 .067 2?0

.2t .060 2.11 .98 .78 .58 .50 .27 .069 285

• 30 .075 2.3t 1.12 .86 .65 .5_ .29 .075 300

.tl .105 2.66 1.31 .97 .74 .61 .32 .085 515

• 51 .123 3.09 1.57 1.1t .87 .72 .39 .IOk 330

• 54 .112 3.t7 1.75 1.25 .96 .80 .k1 .113 345

Ap, lb/sq in., at -

I_no m p

deg

0

15

30

*,5

60

75

9O

lOS

120

135

150

165

180

195

210

225

2tO

255

27O

285

300

315

330

3t5

x/c =

0.042

1.69

1.74

1.72

1.7Z_

1.62

1._8

1.23

1.17

1.13

1.11

1.03

.68

.63

.69

.72

.76

.82

.91

1.01

1.06

1.15

1.34

1.55

r/R = 0.40

x/c = x/c :

0.158 0.300

• 86 .56

• 89 .57

•87 .57

•8t .56

.76 .51

.65 .k_

.58 .tO

• 56 .37

.55 .36
• 53 .36

.t9 .3t

.kl .28

._t .25

• 33 .23

• 36 .25

.37 .26

• 38 .27

.t2 .29

.t5 .31

• 50 .33

• 53 .35

• 60 .t0

.69 .46

.79 .St

X/C =

0.600

.34

.35

.3t

.35

.30

.28

.26

.26

.25

.25

.2t

.22

.21

.21

.21

.21

.21

.21

.22

.23

.2t

.26

.30

.3t

x/c =

0.910

.110

.108

.110

.114

.110

.108

.lOt

.098

.098

.100

.090

.002

.082

.084

.080

.078

.076

.076

.078

.082

.082

.09k

.106

.116

r/R = 0.25 @nom'

x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.000 0.910

• 65 .36 .23 .12 .007 0

.77 .it .26 .13 .018 15

.88 .46 .27 .12 .007 30

• 81 .41 .25 .11 .006 _5

.73 .38 .21 .10 .007 60

.6t .33 .19 .09 .006 75

.56 .29 .17 .08 .005 90

.53 .28 .16 .07 .006 105

• 55 .28 .17 .08 .006 120

• 55 .28 .16 .07 .001 135

• 50 .26 .15 .07 .005 150

.t_ .2_ .13 .06 .006 165

• tO .21 .12 .06 .007 180

.3t .18 .11 .05 .005 195

•28 .16 .09 .Ok .001 210

•2t .1_ .08 .0_ -.002 225

• 23 .12 .08 .0_ -.006 2_0

.2t .It .09 .04 -.005 255

•29 .16 .09 .0_ -.008 270

• 34 .17 .10 .05 -.008 285

.39 .19 .11 .05 -.008 300

• t7 .26 .15 .08 -.005 315

• 76 .39 .23 .11 .012 330

.71 .39 .24 .12 .012 3kS



TABLE 29 - Continued

FLIGHT 26, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 37 KNOTS)

(b) Section aerodynamic loading

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

0 3.22
15 3.71
30 3.92
kS 3.57
60 3.19

75 2.81
90 2.k8

105 2.36
120 2.k2

135 2.35
150 2.19
165 1.96
180 1.78

195 1.56
210 1.30
225 1.1_
2_0 1.05
255 1.16
270 1.28

285 I._8

300 1.65
315 2.17
330 3.39
3_5 3._k

8.62
8.80
8.70
8.58
7.90
6.9k

6.30
6.07

5.87
5.81
5.kk
W.66
k.09

3.93

k.lI

_.23
_.36
_.61
k,93
5.31

5.56
6.21
7.12
8.16

13.09
12.83
12.57
11.8_
10.19

9_97

8._3
7.98

?.kk
7.39
7. I0
6.28

6.09

6.13

6,_6

6,72
6.69
6.79
7.25
7.73

8.50

9.6_

11._0
12.60

20.58
19.19
17.Sl
16.00
13.83

11.03
9.77
8.59
Ik.16

16.19
16.36
16.k3

16.02

15.62
15.58
16.71
17.82
12.87
10.2k

9.80

11.73
15.59
18.88
20.68

21.62
18.61
16.01
lk.18
10.29

5.85
9.kO

19.13
18.71
18.9k
18._1
IT.83
17.k9
17.91

18.73
20.33
20.66
19.93
13.02

7.16
10.89

17.83
21.56
22.58

23.75

20.52
17.52

15.69
12.09

6.61
18.52
26.58
23.69

22.35
22.k6
22.Wk
22.82
23.55
23.86
2k.12

25.k7
26.66
25.63
12.2_
13.27
21.31

2W.38
25.23

22.10
18.85
16.60
lk.63
13.97

23.51
29.6k
28.98
2k.58
22.53
21.58

20.93
21.22
22.k0
23.66
2W.93
25.98
27.16
28._8
23.33
16.62

21.06
23.81
2k.23

I

(c) Harmonic analysis of blade root motions

Pitch motion

n An,s, deg Bn, s, deg

0 11.105

I 2.628 -2.61_
2 .000 ,029

3 -.01_ .019
•0_8 -.057

5 .000 -.033

6 -.02_ -,005

7 -.01_ -.019
8 .000 .000

9 -.010 .000
10 ,01_ -,01_

10

0S : A0 ÷ I (An ,S COS n,nora

n=l

+ Bn, s sin n _nom)

n

0 2.815

1 1.3kk
2 -.058
] .250
k .13k
5 -.OIk
6 .010
7 .062

8 .006

9 .025
10 .010

FLap motion

an, s, deg bn,s, deg

-.k07
.lkO

-. 130
.019

-.002
-.01_
-.006

.019

.000

.006

10

_s =aO+ I fan, sc°sn_nom

n= 1

+ bn, s sin n t_nom)

I._g motion

0
1
2
3

k
5
6
7
8
9

10

En, deg Fn, deg

5.5W8
-.153 -.085

-.020 .000
.025 .022
.010 -.015
.015 -.015

• 008 .008
.010 .002

-.025 -.010
-.008 -.010

.002 .015

10

=E0+ I (Enc°s nk_nom

n= 1

+ F n sin n _/nom)

(

i44



D

)

0
0

i

o

b.-

II

o

,.--1

bib
e',

0

eJ

ooooooo¢oo

_I I II
I1!

_ _o_ _
e_eQQe_oeee

_11 I

-=

.eeoe.e.oo.

*_0eloeIIelI I I
I

0

g_

I=

+

0

0
_J

+

,.-1
II

I" I" I' I' I_ ' * I" I"
I

_,'_3Z'_','"
II

_I'I'I'I'''I'I"
I|

ggg_'d,'2",',"
_I I

_ooooooc) oo

III IIII I

,0_ I I I I

_o_oooooo
.oee.eeoe.

IIIIII

__oo_o

IIIIII

.o.._oeoo.e oe.eoeeeee_ •



TABLE 29 - Concluded

FLIGHT 26, TRIM LEVEL FLIGHT IN GROUND EFFECT (V = 87 KNOTS)

(e) Flapwise bending moment

Flapwise bending moment, ln-[b, at-

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/a = 0.800 r/a = 0.925

_nom,

deg

o

15

30

45

60

75

90

I05

120

135

150

165

180

195

210

225

24O

255

27O

285

30G

315

33O

345

-2072

-442

778

515

470

584

14

-1468

-488

I142

1473

t325

949

310

310

1108

504

-55

584

916

857

20e

-55

-112

-2186

-998

792

1089

800

553

-223

-1609

-619

1023

1947

1790

1254

578

545

734

380

132

951

2104

2178

1320

470

-1172

-3372

-2703

-407

515

380

-37l

-1844

-2396

-1483

533

2061

2025

1148

4O7

72

-307

-434

-307

696

1971

2079

1031

-60l

-3065

-3652

-3117

-1286

536

632

-513

-2163
-1849

-1019

708

2635

2616

[662

727

155

-675

-637

241

1338

2292

2368

1300

-1124

-3718

-5631

-4813

-3722

-791

-61

-[689

-2340

-1425

-562

[42

1338

1708

969

247

-923

-1742

-10ll

749

L937

2315

2051

-70

-3959

-5508

-7498

-6523

-5448

-2294

-632

-1577

-1428

-82l

-145

-941

-941

44

104

-1170

-2931

-3050

-1199

1636

3298

3268

2024

-1846

-5836

-7030

(

t=_no m ,

deg

0

15

30

45

60

75

90

105

120

135

150

i65

180

195

210

225

240

255

27O

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-281l

-5415

-6929

-6604

-4634

-466

-108

LULl

2480

-352

-92

1178

651

999

901

494

-1069

-347_

-5448

-9561

-10967

-8736

-6685

-4896

-459l

-9361

-10338

-9365

-6121

-1481

-700

-4021

-7147

-lllb8

-8696

-5031

-928

-1074

-4363

-7814

-9719

-9442

-9540

-9214

-10501

-7163

-4070

-3012

4010

1610

-296

1610

5514

7258

8218

4362

-1694

-1030

-22

6874

9162

9082

5194

154

-1622

-936

762

1850

3738

4554

7G02

7730

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, tn-lb, at-

r/R = 0.15

590

388

445

584

532

532

757

813

391

499

532

362

34

48

t29

150

66

-210

-325

-492

-332

-275

-129

210

r/R = 0.50

Pitch-horn

load, Ib

600 130

198 I18

181 124

176 147

195 127

337 134

532 t46

493 123

67 73

-195 55

3 57

-160 33

-240 7

-259 7

-194 9

-170 1

-247 -5

-421 -15

-517 -15

-600 -9

-469 -7

-309 12

-107 56

182 110

4
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TABLE 30

FLIGHT 27, CLIMB

(a) Differential pressures

Ap, lb/sq in., at -

_nom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

6 3.87 2.94 2._7 1.59 .68

21 3.28 2.67 2.30 1.41 .57

36 1.10 1.52 1.48 .60 .16

51 .31 .82 1.05 .26 -.13

66 1.54 5.18 4.15 2.65 1.27

81 7.05 4.91 3.90 2.59 1.37

96 6.46 k.48 3.51 2.23 1.10

111 4.6_ 3.45 2.75 1.81 .79

126 4.18 3.14 2.51 1.73 .77

141 _.67 3.36 2.63 1.87 .89

156 _._6 3.19 2.47 1.74 .81

171 _.48 3.14 2.44 1.73 .82

186 5.05 3.46 2.64 1.83 .93

201 5.77 3.81 2.82 1.98 1.09

216 6.39 4.15 2.96 2.10 1.16

231 6.80 _.38 3.08 2.13 1.19

246 6.65 4.23 2.97 2.10 1.20

.40 .040 5.27 2.73 2.07 1.84 1.10

• 36 .026 k.29 2.28 1.75 1.63 _94

• 23 -.010 3.16 1.66 1.32 1.30 .67

• 16 -.008 1.22 .54 .52 .62 .Z5

.57 .080 1.83 .96 1.00 1.26 .80

.66 .076 7.07 4.17 3.25 2.84 1.74

.51 .054 6.88 3.73 2.82 2.48 1.46

• 43 .042 5.32 2.79 2.16 2.01 1.12

.45 .062 4.72 2.59 1.99 1.90 1.08

• 50 .074 5.50 3.00 2.28 2.12 1.27

.kS .062 5.73 2.98 2.28 2.08 1.20

.49 .086 5.35 2.80 2.14 1.96 1.18

• 51 .094 5.50 2.85 2.21 2.00 1.22

•56 .10_ 6.37 3.33 2.49 2.21 !._0

.57 .102 6.56 3.kk 2.55 2.25 1.43

• 58 .104 6.50 3.46 2.60 2.25 1.46

• 60 .118 6.63 3.50 2.63 2.26 1.50

.40 -.037 6

• 34 -.054 21

.21 -.101 36

• 07 -.138 51

.42 -.037 66

• 65 .009 . 81

.52 -.022 96

.42 -.042 111

.45 -.018 126

.50 -.00k 141

,45 -.013 156

• _5 -.002 171

• 50 .018 186

.56 .035 201

• 57 .054 216

.61 .068 231

• 63 .090 2_6

.70 .120 261

.42 .042 276

.30 -.002 291

261 7.39 k.6k 3.23 2.35 1._0 .71 .173 7.90 4.08 3.01 2.57 1.71

276 6.36 3.84 2.59 1.82 1.01 .52 .102 _.15 2.15 1.60 1.k9 .91

291 1.43 1.kl 1.19 .60 .26 .28 .068 2.36 1.19 .92 1.01 .65

306 5.35 3.51 2.69 1.79 .93 .49 .086 5.23 2.78 2.12 1.87 1.23 .51 .030 306

321 6.27 4.03 3.02 2.03 1.12 .56 .088 6.56 5.48 2.58 2.25 1.43 .57 .044 321

336 6.11 3.93 3.05 2.04 1.10 .55 .072 6.95 3.66 2.69 2.31 1.47 .56 .037 336

351 5.26 3.60 2.85 1.81 .91 .45 .OkO 6._3 3.33 2.49 2.1_ 1.32 .47 -.006 351

Ap, lb/sq in., at -

_ nor/_ 9

deg x/c = x/c =

0.017 0.040

6 5.81 _.30 5.09 2.21 1.92

21 1_.Sk 3.59 2.69 2.19 1.60

36 3.91 2.88 2.21 I. 77 1.46

51 2.72 1.78 1.51 1.12 .93

66 2 • 31 1.43 1.31 1.03 .85

81 6.68 5. t8 3.75 2.78 2._4

96 6.h_ k.89 3.47 2.59 2.22

111 5.41 3.99 2.92 2.07 1.76

126 k .87 3.61 2.71 2.18 1.60

141 5.57 k. 12 3.08 2.18 1.91

156 5.7;' k.18 3.09 2.23 1.90

171 5.17 3.80 2.81 1.99 1.74

186 5.15 3.77 2.76 2.00 1.72

201 5.57 4. 12 3.03 2.33 1.97

216 6.68 4.83 3.42 2.60 2.13

231 6.54 4.70 3.37 2.60 2.15

246 6.97 4.89 3.53 2.82 2.33

261 7.23 4.39 3.2_ 2.*_1 1.99

276 2.67 1.8k 1.51 1.20 .97

291 3.97 2.69 1.98 1.61 1.27

306 5.81 k.26 3.00 2.28 1.91

321 6.95 5.09 3.57 2.72 2.26

336 7.32 5.35 3.75 2.87 2.38

351 6.85 5.08 3.57 2.71 2.26

r/R = 0.85

x/c = x/c = x/c = x/c :
0.090 0.130 0.168 0.233

t_no m

x/c x/c : x/c = x/c = x/c = deg

0.335 0500 0.625 0.769 0.915

1.67 1.04 .42 .45 .22 .OOk 6

1.43 .88 .33 .40 .18 -.014 21

1.09 .70 .20 .30 .12 -.040 36

• 90 .39 .01 .15 .04 -.076 51

.91 .kS .12 .25 .11 -.042 66

2.07 1.35 .62 .59 .30 .042 81

1.90 1.23 .52 .51 .25 .002 96

1.50 .95 .37 .38 .19 -.014 111

1.41 .95 .39 .42 .24 .008 126

1.65 1.09 .49 .49 .28 .022 141

1.62 1.06 .46 .46 .25 .012 156

1.51 .99 ._3 .kk .25 .004 171

1.51 .99 ._6 ._8 .28 .024 186

1.73 1.13 .56 .54 .32 .050 201

1.8_ 1.19 .58 .55 .32 .056 216

1.88 1.22 .63 .58 .34 .060 231

2.05 1.34 .71 .65 .37 .08_ 246

1.70 1.07 .54 .50 .29 .070 261

.92 .58 .25 .36 .19 .002 276

1.13 .70 .30 .37 .20 .010 291

1.71 1.05 .50 .51 .29 .Okk 306

1.96 1.23 .62 .58 .32 .062 321

2.06 1.29 .6_ .59 .32 .058 336

1.95 1.21 .55 .54 .28 .028 351
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TABLE 30 - Continued

FLIGHT 27, CLIMB

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 @nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0.335 0.62_ 0.915 0.017 0.0_Q 0.168 0.233 0.335 0.625 0.915

6 8.22 2.79 2.12 1.62 1.10 .k6 .057 3.k9 1.71 1.1k 1.Ok .82 .k2 .097 6

21 k.71 2.52 1.95 1.51 .99 .kl .052 5.56 1.73 1.16 1.05 .83 .k2 .100 21

36 k. I5 2.23 1.77 1.38 .86 .35 .052 3.27 1.56 1.OS .97 .77 .39 .093 56

51 3.51 1.79 1.36 1.19 .68 .28 .03k 2.73 1.29 .86 .82 .66 .36 .089 51

66 3.01 1.64 1.29 1.1k .65 .27 .036 2.46 1.20 .76 .75 *62 .33 .092 66

81 5.68 2.74 1.97 1.6k 1.10 .k6 .082 2.k] 1.18 .76 .7k .60 .30 .080 81

96 k.41 2.80 2.18 1.67 1.15 .kS .073 1.16 .51 .kS .k8 .k2 .2k .059 96

111 k.20 2.21 1.77 1.36 .91 .37 .062 3.02 I.kO .97 .90 .71 .55 .095 111

126 3.87 2.20 1.79 1.39 .93 .kl .082 2.29 1.16 .77 .76 .6k .35 .098 126

lkl k.29 2,k7 1.95 1.51 1.01 .kS .082 2.58 1.18 .80 .78 .65 .35 .095 lkl

156 k.k2 2.39 1.90 1.k5 .98 .kl .070 2.61 1.23 .86 .83 .67 .3k .086 186

171 k. O1 2.18 1.75 1.34 .94 .39 .070 2.57 1.21 .85 .80 .65 .32 .089 171

186 k. O0 2.23 1.79 1.57 .95 .k2 .080 2.k6 1.18 .83 .81 .66 oSk .087 186

201 k.17 2.37 1.86 I.k4 1.01 .k6 .098 2.10 1.00 .73 .Tk .61 .3k .083 201

216 k.k3 2.58 1.9k 1.51 1.07 .k9 .09k 2.k2 1.17 .81 .77 .61 .]3 .081 216

231 5.07 3.10 2.21 1.69 1.17 .51 .094 1.91 .87 .6k .66 .Sk .28 .051 231

2k6 3.85 1.33 1.2k 1.03 .78 .kl .066 1.62 .73 .53 .55 .kS .25 .OkO 2k6

261 2.82 1.26 .94 .76 .51 .28 .057 1.86 .85 .61 .62 .50 .27 .058 261

276 2.97 1.79 1.35 1.06 .71 .33 .062 2.25 1.06 .7k .72 .57 .31 .066 276

291 3.57 2.1k 1.61 1.23 .83 .38 .075 2.kO I.I1 .77 .75 .60 .31 .058 291

306 k.20 2.58 1.92 1.k7 1.02 .k6 .082 2.57 1.23 .8k .80 .62 .33 .070 306

321 _.8k 2.92 2.17 1.66 1.18 .52 .086 3.07 1.k9 1.02 .93 .7k .39 .089 321

336 5.35 3.10 2.30 1.76 1.26 .55 .089 5.32 1.63 1.10 1.00 .80 .k2 .093 336

351 5.57 3.08 2.28 1.75 1.22 .51 .070 3.k6 1.68 1.12 1.02 .80 .kl .093 351

Ap, Ib/sq in., at -

_nom r/R = 0.40 r/R = 0.25 _nom'

deg x/c = x/c : x/c = x/c = x/c = x/c = x/c : x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

6 1.63 .91 .52 .33 .116 1.06 .50 .30 .17 .027 6

21 1.7k .95 .Sk .33 .124 1.01 .47 .28 .17 .023 21

36 1.75 .93 .53 .32 .122 .92 .k2 .23 .12 .020 36

51 1.47 .80 .kS .29 .118 .85 .38 .21 .12 .010 51

66 1.2k .69 .39 .27 .115 .68 .30 .17 .11 .012 66

81 1.17 .66 .36 .25 .109 .63 .27 .15 .10 .011 81

96 1.2k .68 .36 *2k .103 .76 .33 .19 .12 .017 96

Ill .91 .53 .27 .22 .098 .72 .32 .18 .11 .012 Ill

126 .Tk .50 .26 .2k .I08 .53 .23 .12 .09 .OOk 126

lkl 1.P6 .73 .k3 .29 .130 .k3 .19 .12 .10 .012 Ikl

156 1.36 .78 .k2 .28 .1Ok .k? .21 .13 .11 .019 156

171 1._2 .74 .kO .27 .1Ok .58 .27 .17 .12 .020 171

186 1.21 .72 .kO .27 .105 .55 .26 .16 .12 .020 186

201 1.22 .72 .kl .27 .100 .38 .17 .11 .10 .005 201

216 1.05 .6k .36 .26 .109 .30 .11 .06 .08 .001 216

231 .70 .kS .23 .20 .082 .31 .11 .06 .07 .000 231

2k6 .74 .k6 .23 .19 .081 .k9 .20 .11 .09 .007 2k6

261 .86 .53 .28 .21 .087 .56 .2] .13 .09 .006 261

276 .88 .55 .29 .22 .085 .kS .18 .10 .08 -.001 276

291 .96 .55 .31 .22 .089 .kS .18 .10 .08 -.005 291

306 1.11 .66 .36 .25 .098 .52 .2k .lk .11 .002 306

321 1.31 .77 .kS .30 .117 .66 .31 .19 .13 .008 321

336 1.44 .8k .k8 .31 .11k .73 .36 .22 .Ik .013 336

351 1.53 .87 .SO .31 .11k .79 .39 .25 .16 .01k 351
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TABLE 30 - Continued

FLIGHT 27, CLIMB

(b) Section aerodynamic loading

6
21
36
51
66
81

96
111
126
1_1
156
171

186
201
216
231
246
261

276
291
306
321
336
351

Section aerodynamic loading, l, lb/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

k.77
4.51
3.81
3.49
2.89

2.64
3.23
3.02
2.23
2.07
2.32

2.76
2.69
i.92
1.32
1.31

2.08

2.30

1.90
1.84

2.37
3.02

3.43

3.78

8.38
8.76

8.$9
7.46
6.57
6.1_
6.23

12.54
12.71
! 1.63

9.96
9.17
8.86
5.41

18.04
16.29
14.40
11.59
10.7_;
16.70

17.71_

18.15

15.46
12.43

7.78
7.97

22.61
20.68

17.36
14.60
10.30

3.51

9.7h
26.67
23.28

h.97

4.77
6.99
7.02
6.76
6.57

6.60
5.98
4.17
4.23
4.83

4.97

5.26
6.02

7.23
7.75
7.99

10.67
9.23

9.38
9.73

9.1o6
9.45
8.61
9.11
7.43

6.32
7.14
8.41

8.74

9.38
11.21

12.09
12.29

14.68
111.82
16.33
15.81

14.70
15.06
16.02
17.03
19.10

12.09

9.02

11.53

13.64
16.39
18.70

19.99
19.66

16.56 17.88

15.91 16.98
18.37 19.63

18.17 19.20
16.76 18.37
16.92 19.16

18.97 21.9_
20.88 22.60
21.04 23.00

22.78 23.50
20.11 27.17

9.84 14.6_
12.47 9.10

18.51 18.78

21.87 22.62
22.83 23._1
21.32 21.05

15.81
14.08

7.01

3.35
27.57
27.33
23.72
18.19
17.17
18.77

17.5_
17.75
19._6
21.6S
23.13

24.08
23.75

26.84

21.21

7.62
19.65
22.64
22.25
19._7

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 16.428
1 1.139
2 -.018
3 .055
4 .137
5 -.061
6 -.015

7 .018
8 .000

9 .026
10 .000

-2.263

.012

.327

-.082

.029

.000

.006

.009

.000

-.012

I0

z scorn
n= 1

+ Bn, s sin n (_Pnom - 601

Flap motion

an, s, deg bn, s, deg

0 3.949
I .286

2 .082
3 -.106

.106

5 .086
6 -.065
7 -.016
8 -.OOk

9 .037

10 -.020

-._53

.122

-.053

-.106

.114

.073

.008

-.020

.004

.000

i0

_s=aO + I lan, sC°Sn(ZPnom - 60)
n= 1

+bn, sSinn (_nom-601

Lag motion

0

I

2
3

5

6

7

8

9

I0

En, deg Fn, deg

4.828
-.284 .090
.038 .000

.069 -.047

.023 .011

.019 -.OOk

-.011 -.028

• 000 .009
.012 -.003

-.019 -.003
-.008 .008

=E0+

+ F n

I0

I [Enc°sn(_nom- 6°)

n=l

sin n (_gnom - 60)]
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TABLE 30 - Concluded

FLIGHT 27, CLIMB

(e) Fiapwise bending moment

_nom'

deg

6

21

36

51

66

81

96

Ill

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

-129

646

1387

2584

2972

-1075

-699

-1623

7418

464

99

1045

2242

1250

2_02

144

-1828

3758

2356

1410

-1440

2618

361

-2409

-1477

454

1543

2376

1#19

-1238

-3605

1741

4406

1419

-545

99

932

1658

1205

-875

-817

2764

4158

1485

627

1403

-974

-2698

-2649

-181

1727

2332

208

-1772

-3309

2748

1916

2820

-886

-36

217

1383

-497

-1474

796

2513

4918

1907

1944

-904

-1962

-3200

-3530

-945

1659

1354

-926

-3006

-392

1430

66

2814

-306

-649

-96

343

-1842

-1212

1831

2594

4044

3081

2003

-3254

-3311

-3826

-5241

-2399

250

-1114

-2813

-1449

919

-3719

-20[2

540

1975

-2399

-1422

-3552

-2883

-349

2142

1737

1834

4870

-709

-5382

-6949

-5030

-5917

-3788

-1698

-2474

-3230

1167

-1688

-5390

-3459

-2335

3128

-1559

-3718

-6365

-4096

73

2133

1953

2152

4799

-3061

-6335

-9937

-7201

_nom'

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R : 0.375 r/R = 0.575 r/R : 0.825

-5202

-7172

-7351

-3167

-465

284

4028

-1832

-4225

2645

740

-1149

1326

-3639

-3574

-1458

-6277

-12056

-10607

-10705

-10021

-5072

-3265

-4519

-9898

-10989

-9459

-3240

928

-1188

-6333

-I0208

-12975

-3289

-928

326

-33

-8319

-8482

-11656

-9752

-9133

-11266

_9133

-7538

-I091

-3386

-5372

-1258

-1306

2438

5718

9302

8278

-122

-3546

278

-122

8566

12694

5718

3942

-2234

-3642

-1386

1894

23O

1846

7046

6070

7110

3622

(g) Blade torsional moment and pitch-horn load

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Torsional moment, in-lb, at-

r/R = 0.15 r/R : 0.50

993 290

1117 483

1143 199

674 -147

1200 642

1852 902

1350 681

410 99

996 -411

1605 827

803 52

257 -233

182 -319

Pitch-horn

load, lb

104

I19

119

98

116

206

82

-7

51

87

23

-66

-21

996

870

1008

-148

-50

524

414

401

247

1081

II16

29 14

186 38

61 -6

-591 -89

-724 -41

-135 20

-413 33

-130 18

-I 51

358 117

749 108
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TABLE 31

FLIGHT 28, CLIMB

(a) Differential pressures

Ap, lb/sq in., at

_nom' r/R = 0.95

deg x/c = x/c = x/c = XlC = x/c = x/c = x/c =
0.017 0.090 0.169 0.233 0.335 0.625 0,915

0

15

30

%5

60

75

90

105

120

135

150

165

180

195

210

225

2k0

255

270

285

300

515

330

3k5

7.19 k.81 3.20 2.26 1.21 .62 .095

6.1% %.36 2.97 2.0% 1.0k .5k .063

5.00 3,92 2.73 1.8]

%.28 3.60 2,57 1.75

%.02 3.60 2.60 1.73

3.86 3.63 2.65 1.65

_.53 3.91 3.08 1.75

5.23 4.53 3.kO 2,08

%.81 %.09 3.17 2,00

¼.37 5.66 2.73 1.83

k.O7 3.28 2.57 1.69

%.23 3.21 2,51 1.69

k.67 3.%2 2.¼k 1.7k

5.06 3.60 2.k6 1.81

5.33 3.68 2.k5 1.80

• 8k .17 .Ok1

• TO .k2 .022

• 62 .kl .008

• 56 .37 .008

•61 .39 .012

.86 ,k7 .033

• 86 .50 .Ok9

.78 .kS .OSk

• 73 .%7 .OSk

.77 ,%8 .067

• 87 .52 .083

.9k .5k .093

• 98 .55 .105

5.5% 3.75 2.k3 1.81 1.01 .56 .113

5.91 3.8k 2.k9 1.86 1.08 .59 .125

6._5 %.03 2.59 1.96 1.16 .61 .135

7.07 _.2_ 2.69 2.06 1.23 .63 .1_1

6.65 k.O_ 2.53 1.9] 1.1_ .58 ,119

5.89 3.78 2.3k 1.78 .99 .52 .099

6.28 %.03 2.51 1.88 1.06 .56 .103

7.13 k.k_ 2,79 2.09 1,19 .55 .113

7.85 k.81 3,Ok 2.28 1.29 .63 .111

r/R = 0.g0 _nom'

x/c = XlC = xle = x/c = x/c = xlc = x/c ffi del

0,017 O.O_)Q 0.168 0.233 0.335 0.625 0.915

8.11 k. O7 3.00 2.58 1.59

7,22 3.70 2,13 2.39 1.kk

5.8k 3.13 2.kl 2.12 1.2k

k.95 2.78 2,18 1.90 1.12

k.56 2.57 2.01 1.80 1.Ok

k.15 2.35 1.86 1.79 .96

3.8_ 2.26 1.81 1.77 .93

k.26 2.59 2.07 1.98 1.09

5.9k 3._8 2.6_ 2.kl 1.37

5.78 3.33 2.52 2.3k 1.32

5.28 3.01 2,28 2.10 1.22

5.22 2.95 2,26 2.06 1,22

5.62 2.95 2.32 2.10 1.27

6.01 3.2k 2._I 2.12 1.31

6.21 3.32 2,k_ 2.10 1.3k

.6k .865 O

• 56 .027 15

• k7 -.01k 30

• _1 -.Ok5 k5

• 38 -.071 60

• 3k -.O9k 75

.3% -.099 90

• _3 -.076 105

.52 -.056 120

.52 -.027 135

.50 -.018 150

• 51 .011 165

.55 .038 180

• 57 .056 195

• 58 .071 210

6.38 3.36 2.kb 2.10 1.3_ .59 .087 225

6,69 3.k9 2.52 2.12 1,kO .61 .105 2kO

7.32 3.65 2.63 2.21 I._6 .65 .121 255

7.80 3.66 2.62 2,20 I.k6 .63 .116 270

6.k3 3.21 2.31 1.97 1.29 .55 .083 285

5.89 3.02 2.16 1,87 1,22 ,52 .081 300

6.1k 3.19 2.29 1.98 1.30 .56 .085 315

7.09 3.6k 2.62 2.27 I.k7 .62 .099 330

8.06 %.Ok 2.96 2.52 1.61 .66 .096 3k5

_J P.Om '

deg x/c = x/c =

0.017 0.040

0 9.31 5.68

15 7.66 5.31

30 6.k8 k.7k

_5 5.66, k, 18

60 5.17 3.76

75 _.69 3.1_k

90 k._ 3.29

105 k.Tk 3.51

120 5.17 3.86

135 6.95 5.15

150 6,61 k.81

165 6.k3 k.66

180 6.7k k.81

195 7.01 h,88

210 7.13 _.83

225 7.21 k,81

2_0 7.5_ k,95

255 7.69 k.qk.

270 6.79 _._I

285 6.02 3.98

300 5.87 3.86

315 6.36 _.18

330 7.kk k.91

3k5 8.81 5.52

"p, lb/sq in., at

r/R = 0.85

x/c = x/c = x/c = x/c =
0.090 0.130 0.168 0.233

k.23 3.23 2.65 2,29

].89 2.9k 2._6 2.11

3.36 2.55 2.17 1.87

3.15 2.2k 1.95 1.72

2.98 2.kl 1.79 1.56

2,75 2.21 1.80 1.36

2.68 2.12 1.73 1.25

2.85 2.25 1.87 1.36

].10 2.31 1.95 1.56

3.91 2.89 2.39 1.95

3.70 2.75 2.28 1.89

3.60 2.70 2.23 1.87

3.65 2.79 2.29 1.9k

3.68 2.85 2,3k 1.97

3.66 2.85 2.31 1.99

3.6k 2.83 2.29 1.99

3.68 2.89 2.35 2.Ok

3.69 2,89 2.]k 2.06

3.32 2.59 2.10 1.86

3,03 2.36 1.89 1.71

2.97 2.28 1.8k 1.67

3.17 2.k7 1.99 1.81

3.68 2.88 2.31 2.07

k,12 3.21 2.62 2.28

x/c = x/c= x/c = x/c=
0.335 0.500 0.625 0.769

I._3 .80 .6_ .37

1.31 .6k .5T .32

1.I_ .51 .kS .26

1.01 .kt .k3 .22

• 95 ,33 ,38 .19

.83 .26 .33 .16

• 83 .25 .32 .15

• 88 .31 .36 .20

1.02 ._1 .kS .26

1.23 .50 ,53 .29

1.23 .53 ,55 .32

1.22 .55 .58 .5k

1.26 .60 .62 .37

1.28 .63 .63 .39

1.28 .65 .63 .39

1.28 .66 .63 ,_0

1.30 .69 ,65 ._I

1.29 .70 o6k ._0

1.15 .63 .58 .35

l. Ok ,57 ,53 .32

1.OO .56 .50 .31

1.09 .62 .55 .3k

1.28 .73 .61 .37

I.k3 ,81 .66 ._0

x/c = deg

0.915

.067 0

• 026 15

.001 30

-.022 kS

-.OkO 60

-.061 75

-.058 90

-.057 105

-.O2k 120

-.008 135

.011 150

• 021 165

.03_, 180

.Ok2 195

• 052 210

• 051 225

.065 2kO

.071 255

.Ok6 270

• 036 285

,038 300

,05k 315

.075 330

.079 3k5
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TABLE 31 - Continued

FLIGHT 28, CLIMB

(a) Differential pressures - Concluded

t,p, lb/sq in., at -

_nom, I r/R = 0.75 r/R = 0.55 Snom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/e = x/e = x/c = x/c = deg

0.017 0.090 0.168 9.233 0.335 0._ 0.91! 0.017 Q,090 0.168 0.233 0,335 0.625 0.915

0 6.29 3.48 2.a2 1.90 1.34 .57 .072 2.96 1.43

15 6.1k 3.30 2.32 1.82 1.26 .53 ,067 2.99 1.43

30 5.68 2.99 2.18 1.72 1.16 .k8 .053 2.88 1.37

_5 5.12 2.76 2.07 1.63 1.06 .44 ,022 2.75 1.31

60 k.60 2.57 1.99 1.56 .97 .40 .029 2.58 1.28

75 4.13 2.34 1.77 1.46 .86 .35 .037 2.39 1.18

90 3.83 2.21 1.61 1.40 .81 °33 .048 2.34 1.15

105 3.92 2.39 1.67 I._5 .87 .36 .050 2.50 1.27

120 k.29 2.74 2.06 1.58 1.02 .kl .067 2.81 1._2

135 k._5 2.82 2.07 1.59 1.05 .43 .074 2.92 1.44

150 4.38 2.82 2.03 1.58 1.01 .46 .093 2.92 1.42 ,97 .96

165 _.96 2.98 2.29 1.17 1.22 .51 .098 2.93 1.44 .9fl .98

18G 5.67 3.41 2.47 1.90 1.33 .57 .117 2.85 1.39 .95 .96

195 6.08 3.38 2.42 1.87 1.32 .56 o112 2.56 1.25 .86 .89

21G 6.15 3.26 2.30 1.78 1.27 .54 .106 2.31 1.11 .77 .81

225 5.85 3.03 2.13 1.66 1.20 .52 .096 2.0k .97 .68 .75

2_0 5.40 2.77 1.95 1.52 1.10 .49 .089 1.85 .88 .61 .69

255 k.91 2.55 1.80 1.39 1.01 .46 .072 1.68 .77 .54 .63

27C k.62 2.49 1.72 1.33 .96 .44 .063 1.50 .67 .48 .58

285 k.kO 2.36 1.64 1.27 .92 ._0 .053 1.40 .60 .kk .54

300 k.22 2.33 1.61 1.25 .89 .40 .050 1.41 .61 .43 .54

315 k.kl 2.5k 1.76 1.38 .97 .k3 .055 1.66 .T_ .52 .60

330 5.00 2.97 2.04 1°61 1.12 .51 .067 2.14 1.02 .69 .74

345 5.68 3.35 2o31 1.82 1.29 .56 .079 2.65 1.28 .86 .88

• 96 .95 .76 .38 .072 0

.96 .96 .77 .39 .075 15

• 92 .93 .75 .38 .081 30

.88 .89 .73 .38 .086 45

.81 °84 .69 .36 .090 60

.72 .78 .66 .34 .087 75

°74 °76 .65 °34 °092 90

.76 .82 .68 .34 .099 105

.91 .91 .75 .39 .108 120

.96 .95 .79 .39 .108 135

.79 .39 .101 150

• 79 .38 .108 165

• 77 .37 .092 180

.72 .36 .074 195

• 66 .80 .057 210

• 60 .30 .045 225

.56 .28 .019 240

• 51 .24 .024 255

• k7 .24 ,016 270

.45 .22 .013 285

.44 .22 .015 300

• 49 .25 .028 315

• 59 .31 .048 330

°70 .37 .065 345

_p, lb/sq in., at -

r/R = 0.40 r/R = 0.25 _nom'

_degn°m' x/c = x/c = x/c = x/c = x/c= x/c = x/c= x/c= x/c= x/c = deg

0.042 0.158 0.300 0.000 0.910 0.042 0.158 0.300 0.600 0.910

• 98 .56 .29 .26 .072 .17 .Ok .02 .09 .012 01 1.18 .64 .34 .28 .082 .30 .tl .06 .10 .016 15

50 1.21 .67 .36 .29 .088 .47 .19 .10 .12 .012 30

US 1.24 .68 .37 .29 .094 .54 .22 o12 .12 .019 45

60 1.24 .66 .36 .29 .095 .59 .25 .13 .13 .021 60

75 1.22 .68 .36 .29 .096 .63 .27 .13 .13 .027 75

90 1.20 .70 .36 .29 .100 .65 .28 .14 .13 .027 90

105 1.27 .74 .38 .32 .104 .73 .32 .17 .15 .03_ 105

120 1._5 .77 .43 .33 .109 .82 .37 .21 .16 .034 120

135 1.57 .83 .47 .34 .114 .94 .42 .24 .18 .041 135

150 1.57 .85 .46 .34 .106 .98 .kk .25 .18 .043 150

165 I.SO .82 .45 .34 .095 .95 .a3 .25 .17 .040 165

180 1.35 .76 .kO .31 .083 .81 .39 .22 .16 .040 180

195 1.10 .68 .35 .29 .076 .63 .29 .16 .14 .02k 195

210 .89 .58 .28 .25 .060 .kS .18 .09 .10 .016 210

225 .68 .48 .22 .21 .0_9 .30 .09 .04 .07 .002 225

240 .53 .59 .17 .19 .OkO .20 .04 .00 .06 -.00t 2_0

255 .45 .33 .13 .17 .038 .14 .01 -.02 .05 -.005 255

270 ._9 .30 .10 .16 .034 .11 -.01 -.02 .06 -.009 270

285 .33 .28 .10 .15 .039 .09 -.02 -.03 .06 -.008 285

300 .32 .27 .09 .15 .0_2 .08 -.01 -.03 .06 -.005 300

315 ._7 .30 .12 .17 .051 .07 -.02 -.03 .06 -.005 315

330 .%4 .38 .18 .21 .062 .08 .00 -.01 .07 .001 530

545 .75 .47 .24 .23 .073 .11 .01 .00 .08 -.003 345
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TABLE 31 - Continued

FLIGHT 28, CLIMB

(b) Section aerodynamic loading

C
15
3g

45
60
75
9C

105
120;

135
153
165
1_30
195
210
225
2_3
255

27¢
255
300
315
3]3

_45

=,,

Section aerodynamic loading, _, lb/in., at -

r/H = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

.9E
1.53
2.16

2.u,6
2.67
2.81
2.90
5.32
3.80

_.28
4.41
4.29
3.86

3.03

2.0_

1.21

.76

.47

._8

.32

.32

.49

.68

5.33
6.19
6.40

6.53
6.47
6.47
6.48
6.91
7.5b

8.05
8.03
7.73

7.04

6.13

5.10

4.11
3.35

2.85

2.53
2.35

2.32

2.72
3.57
4.1_8

10.97
11.05
10.75

10.45
9.94
9.26
9.12

9.64
10.88
11.20
11.20
11.21_
10.87

I0.00
11.60
8.04

7._0

6.59

6.00
5.58

5.60

6.4_
8.21

I0.03

21.80
20.74
19.06
17.42
16.19
14.53
17.64

lh.41
16.66

17.12
17.12

19.20

21.38
21.49

20.8_

19.63
18.05
16.61_
15.86

14.96

I_.61
15.81
18.34
20.78

26.2]
23.21
19.98

17.88

16.38
14.90

la.38
15.51
17.h.6

21.95
21.42
21.21
22.04
22. D,9

22.55

22.60

23.18
23.28
20.75

18.74
18.19

19.71
22.85

25.82

26.35
23.63
19.95
17.5C
16.10
14.75
14.21

16.58
21.54
20.95

19.27
19.23
20,11
21.23

21.71

22.01
22.89

24.25

2_.48

21.18
19.84

20.9e

23.90
26.47

25.74
22.44
19.41

17.42

16.85
16.39
18.16
21.53

20.51

18.51
17.28
17.47
18.59
19.56
20. I0
20.50
21.41

22.70

24.03
22.LI5
20.29
21.70

23.8]
26.07

q

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1
2

h

5

6

?
8
9

IG

I_.237
2.184

.005

.G36

.032

.009

-,009

.009

.000

.005

.000

-3.850

.036

.064

-.068

-.036

-.OG5

.014

-.005

.000

.000

10

8s=A0 + I (An,s coSn_nom

n= 1

+ Bn, s sin n _dnom)

n

0 3.625
1 .261
2 -.101

3 .075
I_ -.012
5 .008

6 -.010
7 .004

8 -.014
9 .004

I0 -.014

Flap motion

an, s, deg bn, s, deg

-.350
-.016

-.I03
.018

-.036
-.OlC

.000

-.012
-.006
.000

10

_s =a0+ I Can, sc°sn_nom

n= I

+ bn, s sin n _nom)

Lag motion

4
5
6
7

8
9

10

En, deg Fn, deg

8.535
-.196 -.016
• 005 .027
• 016 .017

• 009 .005
.000 -.019
• 005 .003
.008 .006
.002 .000

• O00 -.COS
• 000 -.011

10

_' =Eo+ _ (En c°Sn_nom

n= 1.

+ F n sin n 1#nom)
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TABLE 31 - Concluded

FLIGHT 28, CLIMB

(e) Flapwise bending moment

Fiapwise bending moment, in-lb, at -

r/R : 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom '

deg

o

15

30

45

60

75

90

lO5

12o

135

150

165

180

195

210

225

24O

255

270

285

300

315

330

345

1363

2013

2195

1694

1500

1751

1739

1614

1044

987

1819

2457

1853

1295

1443

1853

2081

1922

1352

987

1329

1580

1238

1055

1312

1675

1807

1361

I007

009

611

50

-380

-I16

850

1460

902

487

800

1568

1997

2302

2294

2434

2780

2599

1972

1394

868

1202

1510

1302

814

389

-27

-796

-1031

-461

7O5

1275

1003

443

479

1275

2043

2567

3019

3471

3652

3209

2170

1202

-66

211

555

669

259

-428

-II15

-1821

-1830

-I010

58

478

421

-18

-199

469

1461

2205

3083

3770

3636

2854

1499

335

-2044

-1956

-1375

-654

-786

-1701

-2845

-3109

-2511

-1613

-1402

-1217

-883

-918

-1270

-I094

-20

1397

2945

3641

2928

1432

-179

-1507

-4201

-4360

-3345

-2191

-1962

-2957

-4300

-4400

-3534

-2848

-3116

-2987

-2539

-2380

-2698

-2858

-1053

297

2316

3182

2237

I17

-1902

-3405

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

33(#

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.575 r/R = 0.825r/R = 0.150 r/R = 0.375

-4253 -7863

-4253 -9670

-4107 -9149

-2446 -6154

-639 -3500

1575 -1872

3105 -2507

4424 -3207

4033 -3891

2763 -4103

2161 -3842

I070 -3500

696 -3403

-232 -3777

-1844 -5535

-3472 -7554

-4563 -9817

-6646 -10435

-9837 -11787

-1125_ -12080

-10293 -11347

-8942 -9556

-7119 -7114

-5360 -7066

2205

573

1037

3213

5917

6461

5469

3565

3245

3981

4365

5277

5453

5037

4205

2205

525

-595

45

253

525

2237

3361

3837

_Jnom '

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R= 0.15 r/R = 0.50

419 534

343 428

267 332

317 380

427 460

423 506

391 467

345 412

425 402

253 236

-69 -91

-239 -231

-245 -199

-289 -213

-297 -264

-326 -341

-281 -331

-239 -273

-200 -195

-396 -253

-721 -488

-590 -380

-233 -51

324 402

Pitch-horn

load, Ib

131

109

105

112

126

117

90

84

74

37

-I

-12

-14

-15

-18

-18

-15

II

25

17

3

16

77

127
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TABLE 32

FLIGHT 29, CLIMB

(a) Differential pressures

Snore' r/R = 0.95

deg x/c = x/c = x/c = x/c = x/c =

0.017 0.090 0,168 0.233 0.335

0 8.45 5.05 3.08 2.34 1.32

15 7.28 4.92 2.96 2.20 1.19

30 5.83 4.17 2.92 1.98 .96

45 4.71 3.96 2.69 1.83 .79

60 4.12 3.89 2.64 1.78 .68

75 3.68 3.78 2.62 1.71 .56

90 3.56 3.65 2.71 1.60 .48

105 4._3 4.13 3.14 1.91 .70

120 4.00 3.75 2.81 1.83 .72

135 3.79 3.46 2.52 1.70 .67

150 3.66 3.16 2.38 1.50 .66

165 3.89 3.24 2.28 1.64 .72

180 4.41 3.45 2.44 1.73 .83

195 4.83 3.65 2.35 1.75 .91

210 5.16 3.68 2.31 1.75 .95

225 5.W0 3.74 2.28 1.76 .99

240 5.72 3.78 2.27 1.76 1.02

255 6.20 3.89 2.33 1.83 I.I0

270 6.84 4.10 2.45 1.93 1.18

285 7.39 4.13 2.42 1.91 1.18

300 6.29 3.82 2.22 1.74 1.02

315 6.37 3.97 2.33 1.82 1.05

330 7.45 4.46 2.65 2.07 1.20

345 8.64 4.89 2.97 2.28 1.33

Ap, lb/sq in., at-

r/R = 0.90 Snore'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.625 0,915 0.017 0.090 0.168 0,233 0.335 0,625 0.915

.53 .11S 9.17 4.20 3.03 2.58 1.76 .66 .113 0

.57 .087 7.99 3.98 2.94 2.52 1.67 .62 .065 15

• 50 .050 6.53 3.55 2.65 2.33 1.48 .54 .023 30

.4_ .033 5.33 3. II 2.35 2.12 1.34 .47 -.020 45

.40 .014 4.65 2.77 2.14 1.94 1.21 .42 -.054 60

.37 .OOO 4.10 2.46 1.90 1.78 1.10 .36 -.083 75

• 33 -.002 3.54 2.21 1.76 1.75 .99 .33 -.103 90

• 41 .018 3.73 2.44 1.93 1.90 1.12 .41 -.07q 105

.45 .037 5.01 3.19 2.43 2.27 1.35 .47 -.056 120

.44 .045 4.83 3.01 2.28 2.15 1.30 .48 -.036 135

.44 .046 4.62 2.81 2.13 2.01 1.25 .48 -.016 150

• 48 .073 4.78 2.86 2.15 2.01 1.29 .51 .018 165

.52 .091 5.37 2.89 2.25 2.04 1.35 .56 .059 180

.54 .I02 5.78 3.14 2.35 2.06 1.39 .58 .099 195

• 56 .106 5.99 3.21 2.35 2.02 1.42 .59 .108 210

.56 .124 6.13 3.25 2.35 2.01 1.44 ,60 .124 225

• 57 .128 6.47 3.33 2.37 2.00 1.44 .61 .130 240

.59 .142 7._7 3._7 2.46 2.07 1.50 .62 .137 255

.61 .146 8.29 3.55 2.50 2.11 1.54 .63 .147 270

.59 .142 7.67 3.30 2.28 1.95 1.42 .56 .119 285

• 52 .107 6.33 3.04 2.12 1.84 1.33 .54 .099 300

•51 .107 6.54 3.20 2,24 1,95 1.38 .58 .110 315

•56 .132 7.81 3.66 2.56 2.23 1,57 .64 .122 330

.57 .1_8 8.99 4.13 2.93 2.52 1.73 .67 .142 345

Ap, lb/sq in., at -

_nom' r/R = 0.85 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.040 0.090 0.130 0.168 0.233 0.335 0.500 0.625 0.769 0.915

0 9.65 5.96 4.30 3.36 2.69 2.42 1.48 .82 .70 .37 °069 0

15 9.11 5.76 4.25 3.25 2.60 2.33 1.41 .78 .66 .35 .0_6 15

30 7.87 5.28 3.90 2.93 2.37 2.11 1.26 .60 .59 .29 .012 30

_5 6.34 _.66 3.43 2.55 2.12 1.87 1.12 .48 .52 .24 -.023 45

60 5.5_ 4.14 3.22 2.56 1.86 1.75 1.00 .36 .46 .20 -.OkO 60

75 4.85 3.69 2.95 2.59 1.90 1.51 .89 .28 .kO .17 -.069 75

90 4.31 3.23 2.69 2.16 1.69 1.28 .77 .20 .34 .14 -.091 90

105 4.27 3.19 2.71 2.19 1.70 1.25 .82 .25 .37 .16 -.087 105

120 4.71 3.55 2.98 2.38 1.92 1.46 .95 .35 .47 .22 -.048 120

135 6.18 _.78 3.80 2.73 2.21 1.87 1.16 .45 .53 .27 -.030 135

150 5.91 _.41 3.53 2.61 2.09 1.78 1.14 .46 .56 .30 -.011 150

165 5.97 _.34 3.46 2.61 2.10 1.81 1.15 .51 .60 .33 -.005 165

180 6.3q 4.57 3.53 2.73 2.20 1.91 1.21 .57 .64 .37 .016 180

195 6.83 _.71 3.57 2.79 2.25 1.96 1.24 .60 .67 .38 .024 195

210 5.95 _.60 3.50 2.75 2.18 1.94 1.21 .61 .66 .39 .033 210

225 7.00 4.48 3.45 2.70 2.14 1.9_ 1.19 .62 .66 .38 .041 225

2_0 7.20 _.49 3.48 2.73 2.14 1.96 1.20 .6_ .67 .38 .051 240

255 7.59 4.60 3.54 2.81 2.20 2.00 1.23 .69 .67 .39 .057 255

270 7.65 4.52 3.45 2.73 2.15 1.96 1.19 .65 .63 .36 .065 270

285 6.76 4.03 3.08 2.43 1.88 1.7_ 1.0_ .56 .56 .31 .024 285

300 6.09 3.83 2.91 2.30 1.81 1.70 .99 .55 .55 .31 .024 300

315 6.27 3.97 3.07 2.42 1.88 1.79 1.05 .60 .58 .33 .046 315

330 7.47 4.63 3.55 2.81 2.21 2.06 1.24 .72 .65 .37 .067 330

345 8.92 5.28 4.06 3.18 2.55 2.32 1.43 .82 .71 ._0 .088 345
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TABLE 32 - Continued

FLIGHT 29, CLIMB

(a) Differential pressures - Concluded

_p, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 @nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/e = x/c = x/c = deg

0.017 0.090 0,168 0.233 0.335 0,625 0.915 0.017 0.090 0,168 0.233 0,335 0.625 0.915

0

15

_0

45

60

75

90

IC5

12C

135

150

165

100

195

210

225

24G

255

27G

235 k.59 2.46 1.64 1.25 .92

300 _.35 2.41 1.60 1.23 .90

315 4.44 2.55 1.69 1.32 .96

330 4.98 2.99 1.99 1.55 1.13

545 5.78 3.44 2.32 1.80 1.33

5.89 ].49 2.50 1.92 1.35

6.15 3.4_ 2._2 1.86 1.32

6.15 3.29 2.30 1.76 1.27

6.08 3.20 2.20 1.67 1.21

6.08 3.13 2.12 1.62 1.18

5.54 2.92 1.96 1.50 1.11

5.02 2.58 1.74 1.31 .97

6.61 3.65 2.49 1.94 1.41 .58 .071 2.81 1.57 .90 .92 .74

6.85 3.57 2._6 1.93 1.35 .55 .053 2.92 1.66 .95 .96 .77

6.42 3.31 2.32 1.82 1.25 .51 .050 2.88 1.61 .93 .95 .77

5.84 3.06 2.21 1.74 1.15 .46 .039 2.78 1.53 .89 .91 .75

5.14 2.83 2.09 1.65 1.05 .41 -.002 2.59 1.54 .82 .86 .72

4.52 2.55 1.92 1.54 .92 .36 .010 2.33 1.37 .71 .78 .66

3.92 2.30 1.6_ 1.43 .81 .32 .017 2.22 1.29 .75 .74 .64

3.71 2.39 1.69 1.44 .82 .33 .032 2.40 1.41 .78 .79 .67

4.02 2.77 1.82 1.56 1.0O .39 .050 2.77 1.69 .89 .92 .77

4.26 2.92 2.10 1.60 1.06 .43 .065 3.00 1.73 1.00 .99 .82

4.62 3.13 2.26 1.74 1.15 .46 .088 3.18 1.82 1.07 1.05 .85

5.k2 3.k2 2.51 1.92 1.33 .55 .112 3.14 1.81 1.06 1.05 .86

• 57 .110 2.97 1.71 1.01 1.01 .82

• 55 .100 2.61 1.48 .88 .91 .74

•53 .093 2.25 1.30 .75 .81 .66

• 52 .088 1.96 1.08 .65 .72 .59

• 51 .086 1.76 .93 .56 .65 .53

.48 .076 1.59 .82 .49 .60 .49

• 42 .050 1.42 .71 .42 .54 .45

.40 .041 1.24 .62 .37 .50 .41

.39 .039 1.18 .61 .36 .49 .40

• 42 .045 1.37 .73 .43 .$4 .44

.48 .065 1.85 I.O0 .58 .68 .53

.57 .071 2.43 1.33 .77 .81 .65

.35 .087 0

.37 .095 15

• 36 .096 30

• 36 .103 45

• ]5 .107 60

• 32 .106 75

.34 .107 90

•33 .118 105

.37 .127 120

.41 .129 135

• 39 .135 150

• 39 .131 165

• 37 .102 180

.3k .084 195

• 29 .068 210

• 25 .052 225

• 23 .041 240

• 22 .034 255

.19 .026 270

.17 .021 285

• 18 .022 300

• 20 .03k 315

• 26 .054 330

• 30 .075 345

Ap, lb/sq in., at-

_nom' r/R = 0.40 r/R = 0.25 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c : x/c = x/c = x/c = deg

0.042 0.158 0,300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

0 .76 .48 .24 .21 .069 .06 .00 .00 .08 .003 0

15 .96 .57 .30 .23 .073 .20 .06 .02 .08 .010 15

30 1.11 .63 .34 .24 .080 .39 .14 .07 .10 .019 30

45 1.18 .66 .36 .26 .087 .SO .20 .10 .11 .023 kS

60 1.22 .67 .37 .26 .091 .57 .24 .12 .12 .027 60

75 1.20 .66 .36 .26 .090 .60 .25 .13 .12 .028 75

90 1.15 .70 .35 .25 .092 .63 .27 .14 .12 .030 90

105 1.20 .72 .37 .27 .099 .69 .31 .15 .13 .036 105

120 1.42 .81 .45 .31 .107 .84 .38 .22 .16 .042 120

135 1.6k .89 .51 .33 .114 1.00 .46 .27 .18 .OW9 135

150 1.70 .93 .53 .34 .I12 1.11 .52 .30 .18 .052 150

165 1.66 .92 .52 ._3 .099 1.14 .52 .30 .18 .049 165

180 1.50 .90 .50 .33 .092 .96 .kS .28 .18 .Ok7 180

195 1.33 .81 .44 .29 .079 .77 .36 .21 .15 .031 195

210 1.07 .68 .35 .24 .065 .52 .22 .11 .I0 .014 210

225 .78 .54 .25 .19 .047 .30 .10 .03 .06 .001 225

240 .56 ._2 .18 .16 .037 .19 .03 -.01 .05 -.OO2 240

255 .40 .34 .13 .13 .029 .14 .O0 -.03 .04 -.006 255

270 .27 .29 .10 .11 .027 .10 -.01 -.04 .04 -.007 270

285 .23 .25 .08 .11 .025 .09 -.01 -.03 .05 -.OOk 285

300 .21 .2_ .08 .11 .029 .07 -.02 -.03 .05 -.006 300

315 .22 .25 .09 .12 .038 .06 -.01 -.03 .06 -.003 315

330 .3W .30 .13 .15 .Ok9 .06 -.01 -.03 .05 .006 330

_5 .5] ._9 .19 .18 .060 .05 -.01 -.01 .06 -.009 345
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TABLE 32 - Continued

FLIGHT 29, CLIMB

(b) Section aerodynamic loading

qom '

aeg r/R = 0.25

.55
15 1.00

33 1.79

45 2.25
60 2.58
75 2.65
90 2.86

105 3.12
120 3.90

135 4.59

150 5.02

165 5.08

180 1;.58
195 3.58

210 2.25

225 1.15

240 .59

255 .35

270 .23

285 .27
300 .25

315 .30

356 .31
31;5 .36

Section aerodynamic loading, l, Ib/in., at -

r/R : 0.40

1;.]7
5.18
5.80
6.11;

6.28
6.19
6.12
6.l_7
7.47
8.35

8,61
8.1;2

F.98

7.05

5.80

I;.39
3.35

2.51;

2.03

1.79
1.71;

1.91;
2.56

3.46

r/a: 0.s5

10.74
11.28

11.09
10.80
10.37

9..38
9.28
9.76

11.17
12.06

12.44
12.36

11.71
10.38

9.05
7.84
6.96
6.28
5.61
1;.99

1;.93
5.62
7.35

9.2h

r/R = 0.75

22.67
22.25

20.69

19.13
17.33

15.53

13.72
13.92
15.91
17.12
18.60
21.17
21.78

21.53
20.78
20.11

19.72

18.30

16.15

15.16

14.75
15.54
18.13
21.08

r/R : 0.85

27.18
26.05

23.20
19.96
17.86

16.06
14.06
I_.1;I

16.66
20.60

19.98
20.23

21.36

22.11
21.92
21.71;
22.10

22.65

22.18

19.1;5
18.1;1
19.36
22.66

26.05

r/R = 0.90

28.18
26.18

22.80
19.78
17.60
15.55
13.99
15.70
19.77

19.10
18.28
18.89
20.14

21.29

21.65

21.96
22._7
23.82
24.83

22.76

20.6]

21.65

21;.89
27.84

r/R : O.gS

26.53

21;.89

21.31;

18.89
17.62
16.h4
15.70
19.06
18.06

16.83
16.07
16.71
18.31
19.21;
19.67

20.12
20.56

21.63
22.98
23.23
20.61
21.12
21;.03
26.61

(c) Harmonic analysis of bhde root motions

Pitch motion

n An, s, deg

C 11;.787
I 2.656
2 .027
3 -.005
4 .10_

5 .023

6 .036
7 .018
8 .005

9 .018

1O -.023

Bn, s, deg

-5.121

.104

.095

-.123

-.0_I
.000
.009

.027

-.027

-.009

I0

8s=A0 + _-- (An, s coSn_nom

n= i

+ Bn, s sin n _nom)

k

Flap motion

an, s, deg

0 3.629
1 .361;

2 -.128
3 .101
1; -.011;

5 .030
6 .016
7 .011;
8 .000

9 .002

10 -.002

bn, s, deg

-.271
-.101
-.085

.016
-.036

.002
-.006

.002

.002

-.008

10

_s=ao + _- Ian, sCOS nt_nom

n= 1

+ bn, s sin n _nom)

Lag motion

0

1
2
3
1;
5

6
7

8
9

10

En, deg Fn, deg

8.613

-.232 -.030

.003 .009

.028 .027
-.005 .000
-.005 -.016

-.005 .003
.000 .003

• 000 .002
.013 .006

.003 .003

10

=Eo+ >-- IEn cos n,Pnom

n=l

+ F n sin n qJnom)
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TABLE 32 - Concluded

FLIGHT 29, CLIMB

(e) Flapwise bending moment

0

15

3O

45

6o

75

9O

1o5

t20

135

150

165

18o

195

210

225

240

255

27o

285

30o

315

330

345

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

1283

2036

2537

2081

1591

1853

1899

1523

896

485

1431

2389

1819

1089

1511

1751

2081

2058

1158

633

1352

1477

I158

1089

1271

1856

2236

1675

949

635

338

-248

-850

-875

157

1081

668

83

470

1271

1889

2302

2120

2129

2591

2500

1889

1219

985

1646

1989

1681

913

145

-416

-1229

-1826

-1455

-I18

705

480

0

-54

913

1835

2387

2802

3209

3408

3182

2251

1049

240

535

1137

1137

507

-619

-1516

-2365

-2813

-1935

-810

-342

-209

-485

-791

97

1299

2071

3054

3789

3607

3111

1871

421

-1859

-1745

-1279

-355

-522

-1826

-3347

-4191

-3795

-2748

-2387

-2247

-1701

-3982

-4042

-3435

-1932

-1664

-2897

-6858

-5683

-4778

-3912

-4012

-4201

-3892

-1587

-1991

-1701

-495

957

2787

3817

3139

1881

121

-1243

-3634

-3793

-3942

-2659

-161

2277

3530

2854

675

-1614

-2927

nom '

deg

o

15

30

A5

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-4709

-5279

-4611

-3065

-835

2210

4277

4831

4359

3073

2215

1363

745

93

-965

-3097

-4709

-6337

-10196

-11791

-10798

-9398

-7428

-5377

-8303

-10452

-10012

-6821

-2719

-309

-928

-2198

-3061

-3500

-3061

-2605

-1726

-2589

-3793

-6528

-9003

-10028

-11933

-12308

-11819

-9540

-6968

-6496

1997

-3

-19

2893

7021

7885

6621

4589

3629

4253

4957

6205

6781

6797

5373

3677

1629

-467

125

-99

173

2189

4253

4317

_/_om 9

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R : 0.15 r/R = 0.50

597 698

501 559

378 426

406 426

496 519

504 584

393 460

297 419

311 338

187 205

-204 -154

-310 -329

-304 -226

-323 -252

-407 -343

-298 -372

-254 -338

-220 -289

-109 -194

-283 -205

-721 -519

-686 -441

-275 -78

290 380

Pitch-horn

load, Ib

146

133

116

122

134

122

98

73

62

23

-10

-12

-10

-18

-21

-12

-4

19

40

34

14

15

73

132
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TABLE 33

FLIGHT 30, AUTOROTATION

(a) Differential pressures

_,p, lb/sq in., at -

_nom' r/R = 0.95

deg x/c = x/c = x/c = x/c = x/¢ = x/c = x/c =
0,017 O.09Q 0.168 0.233 0.335 0.625 0.915

k.k2 3.kk 2.85 1.7k1 3.00 2.32 2.11 1.19

30 1.96 1.97 1.89 .98

k5 1.3k 1.71 1.73 .83

60 2.k5 2.27 2.08 1.07

75 3.26 3.13 2.79 1.51

90 k.22 3.95 3.33 1.87

105 k.03 3.92 3.3k 1.89

120 3.16 3.23 2.62 1.63

135 2.35 2.50 2.17 1.32

150 1.78 2.01 1.82 1.07

165 1.kS 1.71 1.60 .89

180 1.46 1.71 1.5k .88

195 1.8k 1.86 1.60 .gk

210 2.k5 2.1k 1.76 1.10

225 3.2k 2.57 1.91 1.33

2kO 3.95 2.97 2.15 I.k8

255 k.70 3.33 2.kO 1.67

270 5.01 3.k6 2.52 1.73

285 k.22 3.07 2.kl 1.56

300 3.63 2.76 2.29 1.kS

315 3.66 2.80 2.35 1.50

330 k.08 3.05 2.50 1.59

3k5 k.56 3.38 2.73 1.70

.82 .kk .032

.kk .29 -.006

.29 .2k -.018

.21 .2k -.01k

.31 .28 .008

.57 .37 .010

.76 .kl .008

.73 .39 .008

.57 .3k ,006

.kO .29 .OOk

.29 .26 -.006

.26 .25 .002

• 28 .25 .01_

,37 .29 .028

• 50 .3k .Ok9

.67 .kO .069

.81 .kk .089

.93 .k8 .097

.96 .k8 .089

• 83 .kS .079

.75 .kl .071

.76 .k3 .069

.8k .k6 .071

.88 .k6 .069

r/R = 0.90 _nom'

x/c = x/c = x/c = x/c : x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0.335 0.625 0.915

5.59 2.87 2.Ok 1.73 1.10

3.63 1.83 1.28 1.12 .68

2.87 1.36 1.00 .92 .50

2.k1 1.10 .88 .90 .kk

3.23 1.k6 1.11 1.05 .53

k.06 2.07 1.57 I._2 .80

k.99 2.77 2.07 1.86 1.06

5.10 2.87 2.12 1.90 1.08

k.37 2.k2 1.77 1.63 .90

3.56 1.91 1.k6 1.36 .70

2.88 1.50 1.17 I.II .5k

2.59 1.30 .91 .90 .k_

2.70 1.3_ .91 .89 .k7

3.12 1.55 l.Ok .97 .55

3.75 1.89 1.26 1.17 .70

_.57 2.31 1.57 1.32 .88

5.37 2.59 1.8_ 1.53 1.06

5.88 2.91 2.01 1.66 1.1k

5.52 2.70 1.90 1,59 1.10

k.88 2.38 1.66 1.kO .97

k.53 2.25 1.5k 1.31 .89

k.6k 2.35 1.62 1.kO .9k

5.27 2.65 1.85 1.56 1.03

5.78 2.98 2.12 1,77 1.1k

.k3 -.037 0

.23 -.090 15

.16 -.125 30

• 15 -.128 k5

.19 -.11k 60

• 30 -.110 75

• 39 -.110 90

.38 -.11k 105

• 32 -.128 120

• 27 -.130 135

• 22 -.128 150

• 20 -.117 165

.21 -.082 180

.25 -.0kS 195

• 32 -.015 210

• kO .006 225

.k6 .033 2kO

.k9 .Okk 255

• k6 .035 270

.k2 .020 285

.39 .009 300

.kO .005 315

.k2 .006 330

._6 .013 3k5

9

Ap, ib/sq in., at-

_nom'

deg x/c = x/c =

0,017 0,040

0 5.97 k.kO

15 k.12 2.98

30 3.57 2.k8

k5 2.99 1.99

60 3.ki 2.32

75 k.kl 3.1k

90 5.27 k. O0

105 5.k9 k.20

120 k.92 3.63

135 %.21 3.00

150 3.63 2.k6

165 3.31 2.16

180 3.35 2.21

195 3.5k 2.k5

210 k.21 2.8k

225 k.92 3.k2

2_0 5.55 3.92

255 5.77 k. O0

270 5.27 3.72

285 k.73 3.32

300 k.50 3.1k

315 k.69 3.30

330 5.50 3.95

3k5 6.kl _.6k

x/c = x/c =

0.090 0.130

3.08 2.19

2.1k 1.63

1.81 1.32

1.50 1.08

1.71 1.28

2.30 1.76

2.97 2,30

3.15 2.k5

2.79 2.06

2.36 1.56

1.97 1.23

1.71 1.08

1.72 1.11

1.82 1.2k

2.11 I.k6

2.k7 1.77

2.77 2.0% 1.66

2.85 2,11 1.7k

2.60 1.93 1.58

2.30 1.65 1.35

2.18 1.55 1.28

2.30 1.65 1.k3

2.68 1.98 !.63

3.19 2.3k 1.97

r/R = 0.85

x/c = x/c : x/c : x/c = x/c =
0.168 0.233 0.335 0.500 0.625

1.87 1.76 1.12 .k7 .k6

1.22 1.21 .72 .21 .26

.99 1.01 .56 .09 .17

.79 .85 .k6 .03 .Ik

• 95 .97 .56 .09 .18

1.29 1.22 .72 .15 .2k

1.73 1.58 .96 .29 .33

1.81 1.6_ 1.05 .33 .35

1.65 1.k_ .91 .26 .30

1.39 1.19 .76 .19 .25

1.08 .99 .63 .12 .22

• 90 .88 .56 .10 .20

.90 .89 .56 .12 .22

.97 .96 .63 .19 .27

1.17 l.lk .7k .28 .33

1._k 1.38 .89 .38 .kO

1.57 1.01 .k6 .kS

1.63 1.06 .k9 .k7

1".53 .97 .kk .k3

1.36 .86 .37 ,37

1.31 .80 .3k .35

1.38 .85 .37 .37

1.57 .97 .k3 .kl

1.79 1.13 .50 .k6

_nom '

x/c : x/c = deg

0.769 0,915

• 21 .Okk 0

.08 -.011 15

• 03 -.033 30

• 02 -.Okk _5

• Ok -.031 60

• 08 -.017 75

• 13 -.009 90

• Ik -.013 105

• 11 -.030 120

• 09 -.031 135

• 08 -.025 150

• 08 -.017 165

.I0 -.011 180

• 13 .003 195

.18 .026 210

• 22 .051 225

.2k .059 2kO

• 25 .059 255

• 22 .056 270

• 19 .OkO 285

• 17 .036 300

• 18 .OkO 315

.20 .Ok8 330

• 22 .061 3k5

(I
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TABLE 33 - Continued

FLIGHT 30, AUTOROTATION

(a) Differential pressures - Concluded

_nom' r/R = 0.75

deg x/c = x/c = x/c = x/c =

0.017 0.090 0.168 0.233

o 5.59 _.99 2.37 1.77

15 5.14 2.42 1.99 1.45

30 4.32 1.89 1.63 1.23

45 3.57 1.60 1.40 1.13

60 3.17 1.60 1.41 1.18

75 _.52 1.91 1.64 1.33

90 4.14 2.42 1.99 1.62

105 4.69 2.68 2.33 1.74

120 4.71 2.59 2.23 1.65

135 4.41 2.47 1.95 1.51

150 _.06 2.28 1.70 1.38

165 3.7_ 2.13 1.58 1.28

180 3.69 2.10 1.66 1.2_

195 3.73 2.15 1.69 1.26

210 3.96 2.08 1.78 1.31

225 4.31 2.26 1.89 1.40

2_0 4.65 2.42 1.95 1.45

255 4.78 2.44 1.95 1.45

270 _.64 2.34 1.85 1.37

285 4.30 2.10 1.71 1.26

300 3.95 1.97 1.62 1.21

315 4.00 2.08 1.70 1.28

330 4.43 2.44 1.95 1.47

345 5.08 2.89 2.2U 1.69

Ap, lb/sq in., at-

r/R = 0.55

x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.335 0.625 0.915 0.017 0,090 0.168 0.233

1.23 .48 .068 4.S0 2.15 1.55 1.24

.92 .33 .O3U 3.15 1.48 1.13 .93

• 75 .25 -.002 2.82 1.28 .99 .79

.68 .24 .015 2.77 1.32 .97 .78

.72 .26 .029 2.98 1.44 1.07 .85

.81 .30 .058 3.53 1.65 1.21 .97

1.01 .39 .075 3.90 1.92 1.37 1.10

1.09 .40 .075 3.96 1.94 1.40 1.12

1.05 .36 .070 3.80 1.87 1.35 1.09

• 98 .32 .075 "3.61 1.76 1.29 1.04

.89 .29 .072 3.48 1.67 1.24 1.00

.83 .28 .072 3._k 1.65 1.23 .99

.84 .29 .084 5._1 1.65 1.24 .99

.86 .32 .089 3.34 1.63 1.21 .98

.93 .36 .105 3.28 1.59 1.22 .97

1.01 .41 .108 3.26 1.54 1.16 .95

1.06 .43 .099 3.10 1._4 1.11 .91

1.05 .43 .099 2.8_ 1.29 1.01 .83

.98 .39 .089 2.56 1.17 .92 .76

•88 .35 .079 2.39 1.08 .86 .70

.84 .35 .060 2.46 1.12 .89 .72

• 90 .37 .062 2.8k 1.32 1.00 .80

1.05 .44 .070 3.68 1.72 1.25 1.00

1.21 .49 .079 _.19 2.00 1.44 1.13

@norn 9

x/c = x/c = x/c = deg

0.335 0.625 0.915

.97 .48 .112 0

.75 .40 .101 15

• 64 .34 .087 30

.62 .34 .094 45

• 68 .36 .100 60

.76 .39 .115 75

• 86 .44 .131 90

.89 .43 .132 105

.87 .43 .131 120

• 83 .41 .126 135

•80 ._1 .123 150

.79 .39 .117 165

.78 .38 .118 180

.77 .37 .I14 195

•76 .37 .105 210

.74 .35 .092 225

• 71 .34 .075 240

.64 .33 .062 255

.59 .30 .053 270

.55 .27 .050 285

.56 .28 .051 300

.62 .32 .064 515

•75 .36 .085 330

.87 .42 .098 345

"V/nom ,

deg

0

15

30

45

60

75

90

105

120

13.5

150

165

180

195

210

225

240

255

270

285

300

315

330

345

r/R = 0.40

x/c = x/c = x/c =
0.042 0.158 0.300

2.26 t.08 .72

2.0? 1.02 .67

1.65 .77 .53

1.72 .79 .5_

1.92 .89 .61

2.22 1.01 .68

2.42 1.11 .74

2.47 1.I_ .76

2.41 1.13 .75

2.33 1.11 .74

2.19 1.08 .72

2.09 1.06 .70

2.05 1.02 .68

1.95 .97 .64

1.82 .90 .59

1.63 .82 .53

1.47 .74 .48

1.31 .66 .43

1.20 .61 .39

1.13 .57 .38

1.12 .56 .37

1.23 .61 .40

1.50 .74 ._9

2.00 .96 .63

x/c =
0.800

.39

.37

._2

.32

.'¢5

.38

,t_1

.t12

.42

.41

.40

.40

.38

.36

.34

.28

.?5

.23

.23

.23

.24

.28

.33

Ap, Ib/sq in., at

x/c : x/c :
0.910 0.042

• 133 1.09

• 135 1.53

• 128 1.06

.128 .91

.135 1.09

.144 1.23

.153 1.56

.155 1.42

.153 1.42

.153 1.41

.153 1.59

.143 1.34

.135 1.23

.129 1.05

• 120 .86

.107 .63

• 102 .62

.095 .24

.091 .19

.088 .18

• 086 .21

.102 .29

.117 .40

.129 .80

r/a = 0.25

x/c = x/c=
0.158 0.300

.56 .34

.72 .40

• 55 .32

• 48 .29

.55 .33

• 63 .37

.69 .41

.72 .43

.74 .4_

.73 .44

.72 .44

.69 .42

.63 .38

• 55 .34

• 45 .28

• 38 .24

• 30 .24

•28 .25

.16 .14

.15 .10

.17 .12

•2_ .22

.33 .27

• 58 .59

x/c =

0.800

_nom'

x/c = deg

0.910

• 18 .054 0

• 18 .035 15

.17 .029 30

.16 .031 _5

.17 .038 60

.19 .039 75

.19 .042 90

.21 .045 105

.21 .050 120

• 22 .053 135

.21 .049 150

• 21 .054 165

.19 .046 180

.1T .0_5 195

.15 .042 210

.12 .033 225

• I0 .02.9 240

• 08 .017 255

.13 .013 270

• 08 .032 285

• 08 .024 300

• 09 .025 315

• 19 .020 330

• I k .027 345
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TABLE 33 - Continued

FLIGHT 30, AUTOHOTATION

(b) Section aerodynamic loading

0
15
30

1+5
60
75
90

105
120

135
150

165
180
195
210
225
21+0

255
270
285

315
330

31+5

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

5.19
6.31+
1.91

1+.36
5.0_
5.62
6.13
6.11+
6.57

6.57
6.1+8
6.27
5.73
5.01
1.16
3.31+

3.06

2.29
1.86
1.51
I .61
2°27
3.31+

.60

10.82
10.18

8.23
8.1+3

9.38
10.55
11.43
11.69
11.53
11.25

10.87

10.55
10.23

9.71
9.01+
8.11+
7.38

6.59
6.08
5.82

5.75
6.23
7.18

9.53

15.12
11.53

9.98

9.93
10.77
12.20
13.81
11.02
13.61

12.96
12.52
12.28
12.22
12.01

11.79

11.12

10.82

9.95
9.0_

8.39

8.57
9.86

12.19
11+.05

19.55
15.75
12.65

11.09
11.1_
12.90
15.88
17.51t
16.86

15.58
11.1_

13.23
13.36
13.71
1t.1+7
15.71

16.$6
16.65
15.76
14.31
13.$3
11.23

16.]9
18.86

18.69

12.20
9.76
8.06
9._9

12.59
16.31,t

17.26
15.18
12.81
10.67

9.11.7
9.70

10.60
12.68
15.16

17.18
17.86
16.37
11.39
13.62
11.13

16.60
19.tt0

17.86
10.87

8.06
6.93
9.00

12.82
16.79
17.111

Ik.36
11.1o9

9.06
7.68
8.09
9.52

11.88
I_.67

17.21
18.80
17.70
15.66
Ik.50

15. II_

16.81

18.75

18.19
12.05

9.52
8.15

10.98

I5.kO
19.03
18.71
15.15
11.91

9.61
8.37

8.k5
9.59

11.51
I_.00

16.28
18.1_5
19.07

17.12
15.19
15.83
17.16
18.52

(

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1
2

5

6

7

8

9

13

6.1+10
.926

-.07]
.213
.015
.023

.009

.01k

.01k
-.005

.009

-1.612
-.005

.018
-.050

.027

.018

.018
-.005

.927

.000

I0

0s=A0 + _- (An, s COSn_nom

n= 1

+ Bn, s sin _ _nom)

Flap motion

an, s, deg bn, s, deg

0 2.817
1 .!11
2 .373
] -.087

1 -,001
S -.028
6 -.006
7 -.00_
8 .002

9 .000
10 .0_6

-.905
.138

.017

.002

.006

.002
-.012

.008

.000

.001+

10

_s = a0 + _-- _n, sC°Sn_no m

n= I

+ bn, s sin n _nom)

l._tg motion

n En, deg Fn, deg

I0

=E 0 + _ IEn coSn_nom

n=l

÷ F n sin n _nOm)

4
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TABLE 33 - Concluded

FLIGHT 30, AUTOROTATION

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/B = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

-481

-721

-2237

-2761

-1222

-755

-436

-1074

-960

-1211

-1291

-1074

-1830

-1428

-630

-14

123

157

77

-117

-128

-447

-835

-801

-932

-1345

-1988

-2409

-1543

-710

-833

-1172

-1675

-1964

-1972

-2203

-2343

-2137

-1196

-74

512

759

619

446

470

116

-470

-891

-1889

-2287

-2830

-2830

-2405

-1401

-1474

-1736

-2468

-2748

-2938

-3553

-3498

-3309

-2152

-859

172

588

515

tOT

2O8

-235

-1121

-1745

-3028

-3123

-3571

-3209

-2999

-2131

-1083

-2303

-2961

-3400

-3905

-4611

-4611

-4220

-3113

-1873

-375

187

264

178

-385

-1167

-2016

-2722

-4892

-4812

-4302

-3563

-3316

-3404

-2771

-3017

-3501

-4293

-5279

-5807

-5842

-5103

-4513

-3211

-1627

-553

19

-166

-1169

-2401

-3404

-4328

-6696

-6905

-5183

-4337

-3840

-4546

-4357

-4168

-4517

-5561

-6845

-7402

-7273

-6467

-5919

-4745

-3382

-1701

-656

-825

-2059

-3780

-4974

-6049

_'J nom '

deg

0

15

30

45

SO

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-78?2

-8133

-7742

-6440

-5658

-6521

-6830

-5088

-4633

-2809

-2060

-2484

-2484

-2386

-3216

-4567

-5935

-7075

-6912

-7482

-8849

-8654

-8084

-8426

-6903

-5796

-5747

-6707

-7342

-7782

-7147

-6186

-5600

-4689

-3614

-2768

-2133

-2914

-4298

-6009

-7554

-8368

-8580

-7749

-7733

-7261

-7440

-7831

3836

4780

4876

3692

2044

2700

3500

3708

4876

4588

5"O68

6716

6876

6252

5148

4268

3404

2972

2028

3420

4924

4460

3932

4172

_dnolll,

deg

0

15

30

45

60

75

90

I05

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15

1026 478

810 389

139 -64

19 -195

282 -88

929 414

1163 608

1023 583

707 244

490 144

279 -92

-108 -386

-293 -478

-416 -621

-314 -619

-9 -472

114 -360

173 -248

I01 -241

-260 -492

-334 -557

-286 -480

53 -208

529 138

Pitch-horn

load, Ib
r/R = 0.50

212

192

95

67

118

172

213

175

140

99

50

12

-20

-34

-21

14

37

44

39

36

35

51

82

143
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TABLE 34

FLIGHT 31, AUTOROTA_iON

(a) Differential pressures

Ap, lb/sq in., at-

r/R = 0.95 r/R = 0.90 _nom'"_om P

Jeg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0.233 0.335 0.625 0.915 0,017 0.090 0.168 0.233 0.335 0,625 0.915

0

15

30

U5

60

75

90

05

20

35

50

65

80

95

10

25

kO

55

70

85

O0

15

30

k5

5.3k 3.78 2.62 1.77 .96

3.30 2.75 2.11 1.25 .55

2.k2 2.2k 1.89 1.00 .k2

2.07 2.03 1.88 1.00 .38

2.52 2.30_ 2.09 l.lk .35

3.23 2.93 2.62 Iok5 .57

3.51 3.29 2.83 1.58 .59

2.78 2.93 2.53 1.k5 .k7

2.07 2.31 2.03 1.21 .3b

1.k9 1.80 1o67 .93 .25

1.21 1.62 1.k5 .79 .23

l.k7 1.70 l.kk .81 .32

2.11 1.99 1.58 .98 .k6

2.60 2.22 1.69 1.09 .58

3.05 2.kO 1.7k 1.17 .68

3.56 2.58 1.81 1.26 .77

k. O0 2.80 1.93 !.37 .85

k.k8 3.03 2.05 1.k7 .93

k.96 3.25 2,17 1.56 °99

5.20 3.37 2.25 1.60 .97

k.57 3.15 2.13 l.k8 .91

_.6k 3.21 2.19 1.53 .92

5.55 3.72 2.53 1.80 1.08

6.15 k.03 2.75 1.93 1.12

.k6 .067 6.29 ].09 2.21 1.81 1.25

• 30 .02k 3.86 1.92 1.39 1.23

.28 .016 3.29 1.59 1.16 1.09

.29 .008 3.00 1.k8 1.1k I.Ok

.28 .006 3._0 1.6k 1.26 1.1I

.36 .008 k.08 2.13 1.60 1.39

.35 .002 k,37 2.39 1.75 1.62

.32 .000 _.13 2.28 1.69 1.55

.27 .002 3.23 1.72 1.29 1.27

.2k -.006 2.58 1.32 1.05 .95 .50

.2k .010 2.39 1.19 .82 .66 .kk

.29 .Okl 2.72 1.38 .97 .73 .53

• 33 .051 3.k7 1.7k 1.20 1.03 .69

• 36 .069 3.95 1.97 1.35 1.15 .79

• _1 .085 k.3k 2.09 1.k6 1.21 .86

.k2 .095 k.79 2.39 1.61 1.28 .9k

.kS .110 5.23 2.60 1.7k 1.39 1.02

._7 .llk 5.65 2.75 1.85 1.k7 1.08

.49 .Ilk 6.07 2.91 1.93 1.55 1.13

.k6 .097 5.16 2.51 1.69 1.39 1.02

.kS .101 S.3k 2.65 1.78 1.k5 1.03

.k7 .101 5.5k 2.75 1.83 1.5k 1.08

• 53 .110 6.75 3.33 2.28 1.88 1.28

.53 .111 7.29 3.5k 2.k5 2.02 1.35

.k9 .055 0

.79 .29 -.035 15

.6k .22 -.068 30

.62 .22 -.082 k5

• 65 .23 -.088 60

.86 .29 -.102 75

.9k .33 -.!10 90

.86 .30 -.I19 105

.69 .26 -.12k 120

.20 -.121 135

•20 -.093 150

• 25 -.051 165

• 31 .013 180

.35 .OkO 195

• kO .057 210

.k3 .077 225

.US .082 2kO

.k7 .086 255

.k6 .082 270

.k3 .062 285

•US .066 300

• k7 .060 315

.5k .075 330

• 57 .Obk 3k5

Ap, lb/sq in., at -

_llom '

deg x/c = x/c =

0.017 0040

0 6.61 k.k9 3.16 2.33 1.91

15 _. 11 2.88 2.02 1.50 I. 17

30 3.67 2.53 1.82 1.37 1.02

US 3.k6 1.29 .982.39 1.73

60 3.63 2.51 1.86 1.37 1.06

3.06 2.23 1.2975 k.23 1.72

90 k.Sk 3.57 2.63 2.03 1.53

105 k.82 3.56 2.68 2.03 !.60

120 3.97 2.83 2.19 I.k7 1.33

135 3.30 2.16 1.75 1.10 .9k

150 3.06 2.01 1.57 1.02 .89

165 3.30 2.15 1.65 1.11 1.02

180 3.82 2.59 1.9k 1.37 1.12

195 k.3k 2.92 2.15 1.56 I,31

210 _.61 3.13 2.29 1.68 1.3k

225 5.00 3.1_0 2.k2 1.83 1.k6

2kO 5.k7 3.63 2.59 1.97 1.57

255 5.77 3.80 2.69 2.05 1.62

270 5.90 3.82 2.70 2.06 1.62

285 k.8k 3.16 2.28 1.70 1.35

300 5.12 3.37 2.k3 1.83 I .k5

315 5.30 3.5k 2.53 1.93 1.53

330 7. !0 k.69 3.29 2.53 2.00

3k5 7 . 93 5. 11 3.61 2.75 2.22

r/R = 0.85

x/c = x/c : x/c = x/c =

0.090 0.130 0.168 0.233

t_ rlo/lq

x/c = x/c : x/c = x/c = x/c = deg

0.335 0.500 0.625 0.769 0.915

1.82 1.1_ .57 .k9

1.19 .71 .29 .28

1.Ok .60 .19 .21

1.01 .56 .16 .20

1.05 .60 .13 .21

1.23 .71 .17 .25

l.k2 .Sk .22 .30

1.kl .90 .2_ .29

1.12 .72 .16 .25

.89 .57 .09 .21

.80 .51 .08 .22

.88 .58 .15 .27

1.07 .70 .2k .35

1.21 .79 .32 .39

1.30 .83 .36 .kl

1.ki .90 .k3 .k5

1.50 .96 .k8 ._6

1.58 .99 .51 .k6

1.58 .98 .51 .kk

1.37 .8k .kk .kO

1.k5 .89 .k7 .kl

1.53 .95 ._9 .kk

1.88 1.19 .65 .53

2.05 1.30 .69 .5_

.2k .020 0

.11 -.025 15

.06 -.013 30

.06 -.029 _5

.05 -.035 60

.08 -.027 75

.11 -.023 90

• 12 -.Ok8 105

• 09 -.066 120

.08 -.052 135

.09 -.052 150

.lk -.037 165

.20 -.Ok8 180

• 22 -.032 195

• 25 -.019 210

.26 .008 225

.26 -.OOk 2kO

• 26 .022 255

.2k -.OOk 27O

.21 -.001 285

.21 .028 300

.23 -.Oil 315

.28 .061 330

.28 .OkO 3k5
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TABLE 34 - Continued

FLIGHT 31, AUTOROTATION

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom'
r/R = 0.75 r/R = 0.55

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/¢ =

0.017 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0,090 0.188 0.233 0,335 0.6=5 0.915

C

15

30

_5

60

75

9O

105

120

135

150

165

180

195

210

225

240

255

2;'0

2_5

300

315

3_0

]45

6.k2 3.06 2.35 1.76 1.2_ .k6 .OTk 3.57 1.6k 1.19 .97 .73

5.20 1.99 1.63 1.23 .86 .32 .053 2.k8 1.12 .87 .72 .57

_.20 1.73 1._4 1.13 .73 .25 .OkO 2.28 1.02 .78 .66 .52

3.53 1.68 1.47 1.16 .72 .26 .036 2.39 1.13 .81 .67 .5k

3.35 1.74 1.52 1.21 .7k .27 .01k 2.73 1.30 .93 .76 .60

3.65 1.96 1.6a 1.37 .83 .32 .Ok3 3.30 1.61 1.13 .91 .72

k.20 2.]9 1.92 1.60 .97 .37 .076 3.73 1.81 1.31 1.07 .85

_.5k 2.52 2.1_ 1.66 1.03 .37 .088 3.91 1.95 1.38 1.13 .90

k.35 2.k7 1.87 1.52 1.00 .33 .067 3.89 1.92 1.37 1.12 .89

3.91 2.21 1.63 1.35 .88 .30 .081 3.75 1.8k 1.33 1.09 .87

3.65 2.09 1.51 1.26 .83 .29 .095 3.76 1.8k 1.33 1.09 .86

3.7] 2.16 1.68 1.27 .87 .32 .098 3.82 1.90 1.37 1.12 .86

3.99 2.21 1.78 1,32 .9k .36 .100 3.8k 1.86 1.36 1.12 .86

k.26 2.21 1.80 1.35 .97 .39 .1Ok 3.80 1.7k 1.29 1.06 .82

k.k7 2.30 1.82 1.35 1.00 .kO .109 3.09 1.59 1.18 1.00 .76

k.59 2.kO 1.8k 1.37 1.01 .k2 .117 2.80 1.36 1.05 .89 .67

4.66 2.48 1.66 1.37 1.01 .k2 .093 2.38 1.13 .89 .75 .56

k.67 2.k2 1.81 1.3k 1.01 .kO .090 1.99 .92 .76 .63 .k6

k.kk 2.14 1.63 1.20 .91 .37 .067 1.65 .Tk .6k .55 .39

k,03 1.89 1,_7 1.09 ,81 .Sk .071 1.69 .65 .55 .k6 .Sk

.35 .072 0

.31 .075 1S

.29 .077 30

.30 .087 kS

.]k .099 60

.37 .121 75

.k2 .136 90

.kS .lkl 105

.4k .lk3 120

._3 .lkO 135

• k3 .lkk 150

.k3 .12k 165

.k2 .113 180

._1 .103 195

.Sk .089 210

.30 .066 225

.26 .059 2kO

.20 .Okk 255

.15 .027 270

• 15 .029 285

3.96 2.01 1.57 1.18 .89 .36 .069 1.72 .66 o55 .k6 .33 .15 .050 300

k.16 2.19 1.69 1.27 .95 .39 .081 2.02 .8k °67 .$7 .k2 .17 .059 315

k.92 2.78 2.06 1.55 1.17 .k6 .086 2.55 1.10 .85 .71 .52 .26 .Ok9 330

5.89 3.22 2.38 1.81 1.34 .51 .088 3.29 1.kS 1.08 .87 .66 .33 .071 3k5

Ap, lb/sq in., at-

r/R = 0.40 r/R = 0.25 @nom'_nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0,600 0.910

0 1.69 .85 .53 .]2 .131 .32 .18 .09 .05 -.011 0

15 I._1 .68 .kS .28 .118 .72 .3k .20 .10 .012 15

50 .99 .k8 .35 .2k .105 .73 .37 .21 .11 .Olk 30

45 1.37 .63 .kk .28 .118 .60 .33 .20 .12 .020 kS

60 1.66 .76 .5k .32 ,133 .88 .kk .26 .Ik .030 60

75 2.06 .9_ .65 .36 .Ik6 1.05 .5k .32 .16 .03k 75

90 2._1 1.08 .Tk .kl .16k 1.33 .67 .39 .19 .Ok2 90

105 2.50 1.18 .80 .kk .167 1.53 .78 .k6 .23 .OSk 105

120 2.62 1.2k .83 ._5 .17k 1.bT .86 .52 .25 ,065 120

155 2._5 1.26 .84 .kS .17k 1.72 .90 .55 .26 .06k 135

150 2.kl 1.23 .82 .kS .162 1.75 .90 .55 .26 .070 150

165 2._ 1.22 .81 .kk .156 1.66 .85 .52 .26 .066 165

130 2.31 1.15 .76 .42 .lk7 1.kl .Tk .k6 .23 .066 180

195 2.02 1.01 .66 .36 .136 .87 .86 .29 .20 .067 195

210 1.6_ .83 .5k .30 .127 .k] .70 .k2 .09 .085 210

225 1.19 .70 .kk .25 .116 .lk .18 .38 .08 .027 225

240 .78 .73 .k7 .20 .111 .06 .09 .15 .12 .00.7 2kO

255 .39 ._2 .51 .17 .075 .02 .03 .05 .08 -.001 255

270 .?9 .31 .2k .32 .100 .02 .02 .03 .07 .028 270

285 .25 .27 .19 .17 .179 .02 .02 .02 .05 .036 285

_00 ._5 .27 .1_ .16 .090 .05 .03 .02 .Oh .025 300

315 ._9 .32 .23 .17 .111 .09 .06 .Ok .06 .010 3%5

]50 .87 .4k .29 .20 .137 .15 .09 .06 .06 .001 330

_5 1.kk .71 .k8 .30 .12_ .23 .13 .08 .06 .001 3k5

(
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TABLE 34 - Continued

FLIGHT 31, AUTOROTATION

(b) Section aerodynamic loading

O
15
30
45
60
75

90
105
120
135
150
165

180
195
210
225
2_0
255

270
285

300
315
330
3t_S

r/R = 0.25

1.39

3.10

3.26

3.01

_.02

*_.85

5.92

6.98

7.7_

8.0_

8.11
7.76
6.76

5.29
_.18

2.k8

1.50
.70

.65

.55

.52

.76

.9k

1.22

r/R = 0.40

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.75 r/R = 0.85

8.h5
7.13
5._,3
6.9k
8.23
9.93

11.2_
12.12
12.60
12.55
12.16
12.09

11.39
9.95

8.22

6.5_

5.71

_._6

_,.06
3.17
2.96
5.75
_.8_

7.46

r/R = 0.55

11.71
8.88
8.19
8.57

9.77
11..62
13.31
14,,.10
13.98
13.57
13.55

13.7_
13.59
12.99
11.38
10.03

8.51
6.96
5.73
5.23

5.29

6._5

8.31

10.67

20. lU,
lh.3h
12.10

11.59
11.69
13.17
15.58
16.57
15.50

13.81_
13.10
13.83

lk.72
15.26

15.71
16.12
16.27
15.9_
14.k8
13.07
13.76

1_.78
17.97
20.70

19.50
12.00
10.40

9.80
10.38
12.3_
11,,. 53

lU,.73
11.98

9.57
8.86

9.92

11.78
13.34
14.13
15.38
16.40
17.05

16.95
l_.kO
15.30
16.00
20.74
22.51_

r/R = 0.g0

20.00
12.29
10.02

9.b,6
10.33
13.11
lU,. 52
13.61
10.62

8.12

7.17
8.63

11.30
12.87
14.07

15.55
16.81i
17.89
18.68
16.*t3
17.05

11.75
21.3k

22.67

r/a = 0.g5

19.7k
13.k4
11.05
10.3k
I 1.28
lk.77
15.88
13.77

10.88
8.55
7.69
8.65

10.60

12.09
13.k2
lk.61
15.99
17.22
18.39
18.61

17.36
17.7k
20.63
22.0]

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
I

2
3
h
5
6
7
8
9

10

1.986
.554

-.027

.159

.005
-.Ok5

.018
-.014

.023

.005

.000

-2.838
.023

-.086
-.027

.023

.000

.018
-.01_

.023
-.005

10

8s=A0+ _-- (An, s coSn_nom

n= 1

+ Bn, s sin n _nom)

Flap motion

n an, s, deg

0
1

2
3

5
6
7
8

9
10

3.556
-.719

.205
-.138
-.071
-.059

.018
-.020

.026

.028

.008

bn,s, deg

-i.201
.006
.067
.006

-.0_5
.OOk

-.010

-.01_
.002

-.002

10

_s =aO + _- (an ,sC°SntPno m

n= 1

+ bn, s sin n _nom)

Lag motion

n En, deg Fn, deg

10

=E O+ _-- (E ncosnlPno m

n=l

+ F n sin n _nom)
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TABLE 34 - Concluded

FLIGHT 31, AUTOROTATION

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

l_no m ,

deg

0

15

30

45

60

75

90

105

12o

135

150

165

t80

195

210

225

240

255

270

285

300

315

330

345

-II0

609

-1181

-3427

449

-235

-737

-1261

-1683

-1888

-885

-1147

-2150

-737

232

711

438

757

-178

164

-64

-885

-1204

-281

1328

924

-1337

-2624

-1262

-206

-1403

-2162

-2607

-2978

-2582

-2896

-3614

-2294

-173

866

1543

1559

1403

1444

1262

91

206

611

416

108

-1392

-1817

-2269

-1166

-2350

-3535

-4204

-3960

-3860

-4493

-4421

-3462

-1474

253

1437

1546

2197

2197

1546

470

-45

-316

-842

-851

-1748

-1395

-2883

-2712

-2902

-4372

-5192

-4629

-5249

-5869

-5144

-4467

-2931

-403

1047

1581

2421

2249

I181

618

-603

-1166

-2450

-3506

-2502

-2062

-3558

-4975

-4104

-4738

-5406

-5688

-7316

-7492

-6542

-5785

-4993

-2370

-382

1493

2144

1414

-21

-188

-1614

-1966

-4915

-5552

-2646

-2786

-4199

-6547

-6746

-6159

-6149

-7721

-9064

-8716

-8139

-7323

-6895

-4875

-2079

707

1244

478

-905

-1910

-3064

-4129

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

3O0

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-11427

-10776

-8106

-5957

-5696

-5403

-4605

-2587

-747

-731

99

1402

913

34

-2196

-5713

-7796

-8366

-10466

-11752

-11557

-11687

-10727

-lOlgO

-I1510

-I0224

-8287

-7635

-7505

-7831

-7212

-6219

-3761

-2540

-1009

49

-342

-1595

-4444

-7733

-11347

-12829

-12959

-12715

-11152

-11266

-10729

-11640

1659

2075

2923

3307

2939

2555

2891

3531

4395

7035

7611

7627

8171

7035

6139

4827

2299

27

507

1547

1499

2651

1643

939

(g) Blade torsional moment and pitch-horn load

t_no m ,

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Torsional moment, in-lb, at-

r/R = 0.15 r/B = 0.50

913 391

538 -68

170 -108

356 -30

521 58

994 484

963 460

846 343

553 135

183 -236

-261 -490

-532 -704

-412 -599

-384 -575

-320 -668

-185 -632

18 -450

-30 -318

-490 -456

-654 -679

-437 -617

-22 -347

377 -3

637 208

Pitch-horn

load, lb

176

149

83

95

132

158

169

109

52

0

-43

-69

-61

-55

-49

-19

4

5

8

6

34

88

126

164
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TABLE 35

FLIGHT 32, AUTOROTATION

(a) Differential pressures

Ap, lb/sq in., at -

_rlonl ' r/R = 0.95 r/R = 0.90 _nom'

deg XlC = XlC = XlC = x/c = x/c = x/c = x/c = XlC = XlC = XlC = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.103 0.233 0.335 0.6_ 0.915 Q.017 0.090 0.168 0.233 0.335 0.625 0.915

C 5.04 5.32 3.02 1.97 .98

15 2.27 2.02 2.13 1.25 .45

]C 1.57 1.55 1.86 .96 .23

h5 1.00 1.35 1.75 .85 .15

60 1.67 1.75 2.04 1.02 .21

75 2.90 2.84 2.86 1.51 .47

9C 3.58 3.61 3.42 1.94 .69

IC5 3.32 3.52 3.41 1.92 .67

120 2.15 2.k0 2.68 1.46 .42

135 1.31 1.59 2.03 1.06 .25

150 .68 1.12 1.46 .78 .14

165 .59 .98 1.24 .69 .16

180 .89 1.07 1.31 .76 .25

19E 1.53 1.]5 1.49 .93 .39

210 2.15 1.62 1.65 1.08 .52

225 2.90 1.91 1.87 1.25 .65

2_C 3.56 2.16 2.0_ 1._0 .78

255 _.2h 2.57 2.21 1.57 .90

270 4.86 3.05 2.]6 1.70 .98

285 k. ST 2.86 2.31 1.66 .94

30C 3.80 2.b] 2.13 I.k9 .81

315 3.71 2.34 2.16 1.49 .80

330 _.46 2.81 2.48 1.68 .89

345 5.37 5.51 2.97 1.92 1.01

• 50 .057 6.43 3.32 2.36 2.04 1.29

• 3] .COb k.86 2.50 1.71 1.49 .87

• 25 -.C2k 3.20 1.56 1.1] 1.08 .58

• 23 -.C25 2.]2 1.06 .87 .92 .45
• 26 .000 2.50 1.17 .98 1.03 .53

.34 .CO0 3.50 1.76 1.47 1.42 .75

.39 -.006 4.48 2.53 1.93 1.89 1.06

.39 -.C12 k.9k 2.93 2.30 2.07 1.13

• 33 -.010 _.]2 2.55 2.10 1.78 .92

• 28 -.02_ 5.10 1.71 1._5 1.32 .61

.24 -.016 2.39 1.22 .92 .83 ._1

• 55 .031 O

• 32 -.047 15

• 20 -.091 30

.18 -.117 k5

.18 -.120 60

• 30 -.120 75

.39 -.122 90

.42 -.135 105

• 33 -.155 120

• 26 -.153 135

• 20 -.142 150

• 25 .012 2.12 1.02 .68 .54 .]5 .20 -.106 165

• 28 .C29 2.30 1.13 .7] .57 .42 .23 -.059 leo

• 33 .055 2.85 1._6 .96 .76 .58 .30 -.016 195

• 38 .063 3.51 1.80 1.16 1.08 .73 .36 .016 210

• 41 .081 4.21 2.15 1.42 1.26 .86 .kS .048 225

.46 .097 _.91 2.37 1.65 1.]8 1.00 .48 .069 240

.49 .107 5.68 2.86 1.87 1.56 1.11 .52 .882 255

.52 .108 6.11 3.12 2.00 1.68 1.16 .53 .078 270

.49 .001 5.50 2.71 1.80 1.52 1.05 .49 .069 285

.46 .081 k.98 2._6 1.60 1._0 .96 .44 .051 3C0

.45 .077 k.80 2.40 1.62 1.42 .95 .k] .051 315

.49 .093 5.46 2.73 1.87 1.63 1.08 .50 .062 330

.53 .C95 6.68 3.35 2.34 2.01 1.29 .57 .058 345

&p, lb/sq in., at -

_norll'

deg x/c = x/c =

0.017 0.040

C 6.60 4.66 3.]2 2.42

15 k.k6 3.13 2.24 1.71

30 3.66 2.34 1.7] 1.32

45 3.06 1.87 1.45 1.06

60 3.51 2.20 1.63 1.25

75 4.37 3.02 2.42 1.69

9C 5.37 3.9h 3.05 2.44

IC5 5.75 k.31 3.38 2.71

120 4.95 3.63 2.90 2.21

135 3.83 2.51 2.10 1.39

15G 3.09 1.85 1.59 .98

165 3.02 1.80 1.46 .89

180 3.25 1.96 1.56 1.02

195 3.80 2.40 1.86 1.]0

21C 4.]8 2.81 2.10 1.50

225 4.91 3.27 2.33 1.73

2kC 5.66 3.76 2.67 2.02

255 6.2_ k.11 2.91 2.23

270 5.97 3.97 2.81 2.15

285 5.1_ _.45 2.40 1.79

300 k.7q 3.24 2.22 1.6_

315 5.0_ 3.41 2.33 1.74

3]0 6.08 _.15 2.80 2.13

3_5 7.36 5.15 ]._5 2.65

r/R = 085

x/c = x/c = x/c : x/c =
0.090 0.130 0.168 0.233

x/c= x/c= x/c= x/c=
0.335 0.500 0.625 0.769

1.97 1.99 1.19

1.21 1.37 .76

• 96 1.08 .52

• 82 .96 ._0

.95 1.0] ._9

1.35 1.31 .66

1.83 1.68 .92

2.11 1.81 1.08

1.78 1.50 .90

1.22 1.11 .63

• 82 l.O0 .k6

.71 .82 .42

.77 .88 .48

.96 1.04 .61

1.13 1.24 .72

1.3k 1.44 .84

1.52 1.63 .95

1.70 1.78 l.Ok

1.61 1.73 1.02

1.34 1.51 .86

1.24 I.k4 .80

1.33 1.50 .ek

1.65 1.74 1.00

2.09 2.07 1.22

• 52 .52 .23

• 25 .31 .IC

• 09 .20 .02

• O0 .15 -.01

• 0] .18 .01

• 08 .24 .04

•22 .33 .IC

• 29 .36 .12

•20 .30 .Ok

• 07 .23 .04

•01 .18 .03

• 00 .21 .06

.07 .25 .09

.17 .31 .15

.27 .kO .19

• 34 .43 .22

.44 .47 .25

• 49 .51 .27

• 50 .49 .2_

._2 .42 .20

• 37 .38 .18

.37 .39 .le

.47 .48 .22

• 58 .53 .25

!_om'

x/c = deg

0.915

.020 O

-.040 15

-.078 30

-.092 45

-.09_ 60

-.082 75

-.060 90

-.O7O 105

-.O9k 120

-.092 I]5

-.082 150

-.086 165

-.054 180

-.027 195

-.009 210

• 013 225

• 028 240

• 034 255

• 025 270

•013 285

• 007 300

•005 315

• 025 ]]0

• 035 345
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TABLE 35 Continued

FLIGHT 32, AUTOROTATION

(a) Differential pressures - Concluded

Ap, lb/sq In., at -

Snore' r/R = 0.75 r/R = 0.55 @nora'

deg x/c = x/c = x/c = XlC = xlc = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.0_7 0.090 0.168 0.233 0.335 0.6_ 0.915 0.017 0,0_0 0.168 0.233 0.335 0.625 0.I}15

0 5.80 5.18 2.47 1.81 1.26

15 5.21 2.58 2.07 1.50 l.O0

30 4.20 1.74 1.54 1.15 .71

45 3.41 1.57 1.44 1.11 .63

60 3.09 1.57 1.44 1.17 .66

75 3_41 1.89 1.62 1.34 .75

9C 4.07 2.45 2.00 1.66 .98

105 4.66 2.83 2.36 1.82 1.12

120 4.87 2.89 2.39 1.73 1.14

115 4.42 2.57 1.90 1.48 .96

150 3.85 2.15 1.66 1.25 .82

165 3.k? 1.99 1.62 1.17 .7?

180 3.45 2.01 1.63 1.17 .79

._7 .C44 4.01 1.87 1.37 1.08 .90

.35 .Clh 3.30 1.51 1.12 .89 .74

• 22 -.008 2.62 1.13 .88 .70 .60

• 19 -.045 2.69 1.21 .90 .70 .60

•21 -.024 2.95 1.34 .99 .77 .66

• 26 -.001 5.56 1.67 1.19 .93 .78

.35 .Okk 4.13 2.02 1.42 1.12 .93

.39 .Ck6 k.k5 2.17 1.54 1.21 .99

• 35 .034 4.41 2.1] 1.52 1.20 .99

• 27 .030 4.13 1.98 1.44 1.13 .95

• 23 .034 k.01 1.91 1.41 1.10 .92

.22 .051 3.95 1.89 1.38 1.09 .90

• 25 .052 3.95 1.88 1.38 1.09 .89

195 5.68 2.18 1.71 1.23 .85 .29 .C60 5.79 1.78 1.33 1.06 .86

210 5.99 2.07 1.80 1.30 .92 .34 .863 5.66 1.69 1.28 1.01 .83

225 4.29 2.3] 1.89 1.38 .99 .39 .070 5.62 1.55 1.19 .95 .78

240 4.60 2.50 1.98 I._4 1.05 .43 .C8C 3.15 1.40 1.09 .87 .71

255 4.85 2.54 1.99 1._5 1.0? .42 .cse 2.78 1.21 .96 .77 .63

270 4.62 2.30 1.83 1.32 .97 .38 .c4c 2.69 1.07 .86 .69 .57

285 _.23 2.08 1.67 1.21 .87 .52 .057 2.35 .97 .79 .63 .53

]OC 3.85 1.91 1.57 1.14 .81 .30 .C18 2.18 .91 .76 .59 .50

315 3.84 2.02 1.63 1.21 .85 .32 .020 2.40 1.03 .82 .65 .54

33C 4.29 2._I 1.90 1.42 1.00 .40 LCk9 2.98 1.31 1.01 .80 .6_

345 5.13 3.09 2.35 1.76 1.26 .49 .049 4.22 1.89 1.37 1.07 .84

.50 .105 0

.44 .085 15

• 35 .063 30

• 56 .080 kS

.38 .091 60

.44 .109 75

• 51 .132 90

• 53 .140 105

.53 .138 120

.50 .151 135

.k9 .128 150

• 47 .131 165

.47 .109 180

.45 .090 195

.45 .079 210

.40 .063 225

.37 .051 240

• _5 .038 255

.]0 .027 270

•28 .020 285

•28 .021 300

• 30 .031 315

.38 .054 330

• 46 .081 345

Ap, Ib/sq in., at -

I ShOrn' r/R = 0.40 r/R = 0.25 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

C 1.99 .99 .64 .36 .130 .73 .37 .22 .13 .011 0

15 2.17 1.05 .67 .57 .liE .72 .35 .20 .11 .C10 15

50 1.29 .64 .45 .30 .118 1.09 .51 .27 .12 .014 30

45 1.44 .68 .47 .3C .122 .78 .40 .23 .11 .C15 45

60 1.72 .81 .56 .34 .132 .97 .49 .29 .14 .026 60

?5 2.12 1.01 .67 .59 .lk_ 1.19 .60 .36 .16 .C38 75

9C 2.46 1.17 .78 .W5 .164 1._5 .72 .42 .19 .C36 90

105 2.68 1.28 .85 .49 .170 1.62 .82 .49 .22 .044 105

12C 2.74 1.31 .06 .49 .168 1.75 .87 .52 .24 .048 120

135 2.67 1.32 .8£ .49 .172 1.70 .90 .54 .25 .055 135

150 2.56 1.31 .85 .49 .164 1.75 .91 .55 .25 .055 150

I_5 2._9 1.28 .82 .u? .154 1.75 .88 .53 .24 .C55 165

180 2.58 1.22 .79 .45 .149 1.57 .81 .49 .23 .049 180

195 2.19 1.13 .73 ._2 .141 1.2e .66 .41 .19 .043 195

210 1.91 .99 .65 .37 .12d .76 .75 .28 .15 .058 210

225 1.62 .84 .54 .32 .I15 .55 .67 .24 .08 .045 225

2kC I._4 .71 ._5 .27 .10] .17 .28 .38 .05 .eli 240

255 1.08 .58 .36 ._3 .095 .09 .12 .18 .11 -.004 255

270 .90 .48 .31 .22 .089 .06 .08 .05 .11 -.001 270

2E5 .55 .49 .37 .21 .069 .07 .06 .03 .06 .00_ 285

500 .71 ._6 .27 .20 .105 .09 .C9 .03 .03 .019 300

_I _ .75 .39 .2h .19 .117 .IE .19 .05 .05 .006 315
_56 1.09 .57 .38 .25 ,106 .33 .19 .11 .06 -.002 330

545 1.44 .74 .48 .29 .112 .37 .22 .14 .09 .CO4 345
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TABLE 35 - Continued

FLIGHT 32, AUTOROTATION

(b) Section aerodynamic loading

Section aerodynamic loading, l, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

_qom,
oeg

0 3.41
15 3.14
30 4.33
45 3.48
60 4 • 34

75 5.30
90 6.33

105 7.21
120 7.76
135 7.85

150 7.94

165 7.84
180 7.21
195 5.94
210 4._9
225 3.k9
240 2.47

255 1.61
270 1.04
285 .67

300 .65

315 1.09
330 1.61

345 1.97

9.77
10.27

6.99

7.38
8.66

10.40
12.00
13.01

13.26
13.16
12.85
12.48
11.95
11.05

9.67

8.26
6.95
5.76
5.02
4.51
4.47

4.28
5.96
7.43

14.18
11.74

9.31
9.56

10.48

12.50
14.83
15.83
15.68
14.78
14.39
14.09
13.99

13.41
12.82
12.06
10.81
9.54

8.70
7.92
7.56
8.29

10.30
13.85

20.12
16.45
11.83
10.35
10.47

12.11
15.53
17.74
17.74
15.12
12.96

12.21
12.45
13.45
14.21
15.50
16.59

16.78
15.37

13.80
12.75
13.27
15.67

19.40

20.26
13.01

9.64
7.85
9.06

12.41
16.35

18.25
15.32

11.11
8.50

7.97
8.92

10.97
13.03
14.75

16.81
18.44
17.73
15.08

13.95

14.65
17.72
21.43

21.28
14.80

9.41
7.04
7.82

11.69
15.92
17.77
15.09

10._0
7.16
6.11
7.08
9.40

11.80

14.15
16.20
18.52
19.60
17.63
15.91

15.65
17.93
21.66

19.86
11.45

8.kk
7.21
9.14

1_.29
17.91

17.44
12.63

8.83
6.23
5.87
6.86
8.89

10.78
12.8_

Ik.72
16.73
18.53
17.57
15._8

15.23
17.58
20.k0

Pitch motion

n An, s, deg Bn, s, deg

0 6.632
1 ._63

2 -.049
.227

4 .063
5 .018
6 .000

7 -.013
3 -.018
9 .004

10 .004

-2. ]06

-.013

.0_0

-.054

-.018

.022

.004

.018

-.036

.004

10

8s=A0 + _- (An, s cosnt_no m

n= i

+ Bn, s sin n _nom)

(c) Harmonic analysis o[ blade root motions

Flap motion

an, s, deg bn,s, deg

0 3.416
1 .046
2 .409

3 -.121
4 -.026
5 -.012
6 .014

7 .002
8 .026
9 .014

10 .000

-I.152

.125

.060

.032

-.034

.002
-.008

.006

.028

.012

10

/_s= a0 + _-- lan, s cos nt_nom

n= 1

+ bn, s sin n tPnom)

Lag motion

0
1
2
3
4
5

6
7
8
9

!0

En, deg Fn, deg

-.826
-.049 -.071

• 009 .02_
-.002 .01_
-.012 -.012

• 000 -.019

-.012 .009
-.002 .000

.009 -.007

.004 .019

.000 -.007

10

=E 0 + }'- (E n cos ng/nom

n= 1

+ F n sin n tPnom)
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TABLE 35 - Concluded

FLIGHT 32, AUTOROTATION

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R : 0.925

_nom'

deg

o

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

1245

1325

1086

-1810

-579

390

994

573

139

71

-351

94

-385

-704

424

167B

1872

2043

1827

1405

1485

1074

584

641

33

347

-718

-1856

-1617

-297

-495

-L378

-1823

-2343

-2120

-2261

-2846

-2632

-1411

206

1155

1295

1254

1081

1172

899

256

-223

-2L88

-1916

-2396

-2757

-3489

-2513

-2486

-2947

-3770

-4348

-4511

-4945

-5090

-4737

-1609

-1867

-1791

-1810

-2344

-2287

-2077

-2201

-3355

-3670

-4262

-5091

-4920

-4490

-3976

-3950

-3694

-2920

-3026

-3844

-3624

-4046

-4768

-5437

-6370

-6968

-6625

-5806
-3489

-1718

-235

334

362

371

27

-362

-1211

-1935

-3250

-1390

327

1443

1682

1587

890

270

-627

-1419

-5129

-3272

-1406

230

996

574

-421

-1670

-2656

-3457

-5661

-5174

-4238

-2507

-2557

-4198

-4656

-5084

-4845

-6089

-7253

-7462

-1392

-6238

--5790

-4567

-2527

-408

I175

886

-378

-2|69

-3661

-4358

_Jnom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

33O

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-14755

-14885

-15031

-12703

-11580

-11841

-11775

-Ill40

-9789

-7933

-7184

-6761

-6951

-6859

-7771

-10017

-ll401

-13241

-12931

-12882

-14934

-14885

-14283

-14690

-7814

-6870

-6105

-5958

-6675

-6968

-6382

-5600

-4249

-3549

-1742

33

765

33

-2409

-5519

-7814

-8873

-8840

-7375

-7163

-7033

-7635

-9214

-212

876

2492

1548

332

76

764

1756

1948

2396

3468

5244

6508

5468

3964

2172

556

236

268

908

2972

2348

652

316

t_no m ,

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

3OO

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15

2942

2733

1972

1873

2165

2770

3066

3100

2785

2374

1886

1522

1225

1246

1470

1658

1888

1979

1895

-1554

1471

1428

1838

2542

r/R : 0.50

1493

1240

708

771

830

1366

1551

1617

1405

1015

708

409

183

247

203

299

387

574

693

413

333

246

602

lit8

Pitch-horn

load, Ib
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TABLE 36

FLIGHT 33, AUTOROTAT!ON

(a) Differential pressures

Ap, lb/sq In., at-

165 .lk .74 1.16 .57

180 .68 .90 1.30 .71

195 1,45 1.35 1.49 .91

210 2.13 !.69 1.68 1.08

225 2.95 1.96 1.90 1.27

240 3.64 2.23 2.03 1.40

255 k.24 2.57 2.13 1.52

270 k.86 2.95 2.31 1.64

285 4.72 2.99 2.29 1.70

300 3.95 2.41 2.09 1.45

315 3.95 2.55 2.28 1.53

330 5.17 3.11 2.67 1.79

_nom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0,233 0.335 0,625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.91_

0 5.14 3.56 3.17 2.05 1.01 .53 .059 7.70 3.96 2.81 2.37 1.47 .60 .OkO 0

15 2.41 2.13 2.17 1.22 .k5 .31 -.010 4.55 2.39 1.65 1.51 .81 .33 -.053 15

30 1.49 1.71 2.00 .98 .23 .27 -.033 3.25 1.60 1.21 1.20 .61 .21 -.106 30

45 .94 1.39 1.91 ,87 *06 .22 -.047 2.28 1.07 °93 !.00 *_3 .13 -.153 45

60 1.58 1.95 2.32 .99 .05 .21 -.037 2.53 1.09 .95 1.05 .46 .14 -.159 60

75 2.45 3.08 3.25 1.55 .30 .29 -°033 3.21 1.56 1,55 1.45 .73 .23 -.179 75

90 2.99 3.61 4.09 1.98 .51 .33 -.049 4.14 2.28 2.27 2.06 I.Ok .32 -,188 90

105 2.31 3.22 3.60 1.82 .43 .32 -.036 4.33 2.53 2.44 2.10 1.04 .30 -.210 105

120 1.20 2.05 2.63 1.24 .20 .25 -.040 3.37 !.96 1.84 1.71 .73 .24 -.226 120

135 .37 1.21 1.73 .80 .04 .21 -.053 2.30 1.17 1.15 1,08 .38 .17 -.221 135

150 -.01 .71 1.16 .55 -.03 .19 -.032 1.71 .71 .76 .49 .35 .12 -.195 150

• Ok .22 -.004 1.54 .64 .63 .33 .32 .13 -.139 165

• 16 .26 .020 1.92 .86 .59 .42 .33 .20 -.080 t80

• 35 .31 .037 2,69 1.35 .92 .70 .54 .28 .009 195

.50 .37 .055 3.40 1.71 1.13 1.01 .69 .35 .Okk 210

• 66 .42 .077 k.28 2.17 1.45 1.28 .87 .43 .078 225

.80 .45 *099 4.96 2.44 1.65 1.38 .95 .kT .075 240

.87 .49 .104 5.53 2.79 1.82 1.49 1.06 .51 .086 255

.96 .50 .104 6.06 3.00 1.97 1,60 1.13 .51 .091 270

• 96 .49 .085 6.00 2.94 1.87 1.59 1.10 .49 .073 285

• 80 .45 .075 4.96 2.46 1.60 1.35 .92 .44 .051 300

• 82 .45 .075 5.00 2.51 1.69 1.48 .97 .46 .051 315

• 95 .52 .099 5.78 2.88 1.99 1.73 1.14 .52 .062 330

345 5.98 3.70 3.07 2.08 1.10 .57 .099 7.07 3.54 2.49 2.12 1.38 .59 .062 345

_p, lb/sq in., at -

r/R = 0.85
VJ nem'

deg x/c =

0.017

0 8.94 5.76

15 4.86 3.70 2.50 1.84 1.38

30 3.74 2.45 1.89 1.43 .92

45 3.00 1.80 1.48 1.11 .83

60 3.32 2.09 1.65 1.25 .92

75 3.90 2.69 2.14 1.73 1.35

90 4.95 3.63 3.12 2.52 1.97

105 5.36 4.08 3.49 2.93 2.26

120 4.33 3.08 2.77 2.07 1.72

135 3.15 1.87 1.82 1.09 .95

150 2.50 1.41 1.29 .68 .59

165 2.50 1.33 1.25 .66 .52

180 2.86 1.64 1.38 .84 .66

195 3.63 2.23 1.82 1.20 .89

210 4.30 2.83 2.09 1.47 !.09

225 4.95 3.28 2.38 1.77 1.33

240 5.56 3.66 2.63 2.01 1.49

255 6.14 k.08 2.87 2.18 1.65

270 6.43 4.19 2.96 2.26 1.70

285 5.37 3.49 2.56 1.90 1.41

300 5.09 3.35 2.38 1.79 1.29

315 5.27 3.49 2.47 1.84 1.38

330 6.50 4.44 3.10 2.34 1.81

345 8.38 5.55 3.86 2.95 2.32

x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c =
0040 0,090 0.130 0.168 0.233 0.335 0.500 0.625 0.769

4.03 3.04 2.40 2.35 1.40 .65 ,59 .27

I_ non1 '

X/C = deK

0.915

• 050 0

1.56 .85 .30 ,34 • I ! -.042 15

!.11 .58 .11 ,19 .01 -.092 30

• 99 .42 -.02 .12 -.04 -.129 45

.99 .45 _.0 b, • I I -.05 -. 121 60

1.26 .59 .00 .16 -.02 -.123 75

1.71 .90 .15 .27 .04 -.I04 90

1.79 1.04 .20 ,29 .06 -.114 105

!.31 .78 .07 .21 .01 -.133 120

1.06 .49 -.06 .14 -.02 -.123 135

.70 .31 -.12 ,12 -.02 -.129 150

.64 .33 -.10 .16 .03 -.102 165

.79 .k2 .00 .23 .10 -.074 180

1.01 .58 .13 .31 .17 -.040 195

1.26 .70 .24 ,38 .21 -.019 210

1.47 .84 .35 .44 .24 .010 225

1.62 .94 .48 .47 .25 .025 240

1.77 1.01 .49 .51 .27 *038 255

1.81 1.03 .53 ,51 .25 .034 270

1.60 .89 .45 .45 .22 .025 285

1.51 .82 .41 .40 .20 .020 300

1.60 .86 .b,2 .42 .20 *022 315

1.89 1.07 .52 .50 .24 .042 330

2.30 1.38 .67 .60 .29 .052 345
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TABLE 36 - Continued

FLIGHT 33, AUTOROTATION

(a) Differential pressures - Concluded

_p, lb/sq in., at-

Snore' r/B = 0.75

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

O.O1T 0.090 0468 0.23_ 0.335 0.625 0.915

0 5.97 3.21 2._9 1.8_ 1.30 ._9 .OhO

15 5.23 2.hO 2.03 1.47 ,99 .34 -.001

30 _.26 1.82 1.59 1.20 .74 .22 -.015

_5 3._7 1.53 1.48 1.13 .63 .17 -.0_4

6C 3.05 1.55 1.49 1.19 .65 .18 -.065

75 3.29 1.84 1,62 1.37 .72 •23 -.031

9C 3.87 2.46 2.11 1.73 .97 .34 .028

105 _.51 2.96 2.43 1.92 1.11 .38 .032

120 4.80 3.16 2.29 1.82 1.08 .32 .025

135 _.30 2.58 1.98 1.49 .94 .24 .028

150 3.54 1.97 1.62 1.20 .76 .19 .042

165 3.10 1.78 1.55 1.10 .70 .18 .042

180 3.13 1.86 1.55 1.12 .73 .22 .042

195 3.49 2.12 1.65 1.21 .83 .29 .051

210 3.85 2.07 1.77 1.29 .91 .34 .066

225 4.19 2.32 1,89 1.36 .98 .38 .066

2_0 _.kB 2._6 1.97 I.k0 1.04 .%0 .068

2_5 4.78 2.56 1.97 1.42 1.07 .42 .063

270 4.84 2.44 1.88 1.35 1.00 .39 .028

285 4.40 2.07 1.63 1.20 •87 .31 .020

300 3.93 1.93 1.54 1.12 .81 .29 .009

315 3.82 2.00 1.61 1.19 .85 .31 .020

330 4.30 2.44 1.92 1.43 1.05 .40 .037

3_5 5.22 3.23 2.43 1.81 1.31 .50 .046

r/R = 0.55 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0,090 0,168 0,233 0,335 0.6_5 0,915

_.34 1.9_ I.k2 1.15 .93 .k9 •096 0

4.05 1.85 1.3_ 1.06 .85 ._5 •074 15

2.45 1.08 .84 .68 .59 .35 .068 30

2.55 1.11 •84 .67 .59 .35 .o8o 45

2.72 1.23 .91 .72 .63 .37 .095 60

3.k7 1.64 1.13 .90 .77 .44 .126 75

4.20 2.09 l.k5 1.16 .97 .53 .149 90

k.66 2.52 1.62 1.29 1.08 .56 .156 105

4.71 2.33 1.65 1.31 1.08 .56 .158 120

4.62 2.25 1.60 1.27 1.06 .54 .152 135

4.41 2.10 1.53 1.22 1.01 .52 .154 150

k.33 2.07 1.50 1.22 .99 •51 •132 165

4.29 2.05 1.50 1.21 .98 .51 .115 180

k.12 1.93 1._3 1.15 .93 ._9 .101 195

4.00 1.78 1.33 1.08 .87 .44 •083 210

3.29 1.58 1.19 •97 .79 .40 .064 225

2.95 1.35 1.05 •86 •69 .34 .041 240

2.51 1.12 .89 .73 .59 .30 .031 255

2.09 .91 •77 .63 .51 .25 .01] 270

2.12 .76 .68 .55 .46 .2_ .003 285

1.91 .73 .65 .53 .44 .25 .003 300

2.08 .82 .70 .58 .48 .26 .015 315

2.61 1.11 .87 .71 .58 .33 .034 330

3.46 1.54 1.13 .91 .74 .42 .066 345

Ap, lb/sq In., at -

deg

G

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

_00

_15

330

]k5

x/c =

0.042

2.07

1.40

1.15

1.23

1.65

2.(_9

2.57

2.87

3.06

3.05

2.q0

2.83

2.72

2._3

2,06

1.61

1,11

.74

._5

._

.51

._7

I._I

x/c =

0.158

1.04

.75

.57

.58

.75

.qfi

1.23

1.38

1.48

I._0

1.47

I._5

1.40

1.26

1.07

.85

.72

.76

.46

.34

.?0

._0

.46

.68

r/R = 0.40

x/c _

0.300

.68

.50

.38

•a2

.52

.67

.81

.91

.97

.98

.96

.94

.90

.80

.69

.55

._5

._2

.22

.11

.22

.29

._5

x/c =

0.600

.42

.27

.29

._3

._,0

.k7

.53

.$5

.56

.55

.5t_

.52

.47

.40

.33

.27

.22

.24

.24

.18

.20

.24

.3o

x/c =

O.glO

• 147

• 122

.113

• 128

.138

.156

.177

• 189

.194

.202

• 189

.176

.174

•157

.140

.128

.120

.108

.075

.136

• 104

.132

.111

.136

x/c =

0.042

.14

.78

.90

.7k

.91

1.17

1.54

1.84

2.05

2.08

2.10

2.10

1.88

1.37

1.05

.28

.09

.04

.03

.02

.04

.07

.13

.26

x/c =

0.158

.09

.37

.42

.38

.45

.60

.76

.93

1.02

1.08

1.09

1.07

.95

.81

.97

.50

.13

.06

.0_.

.02

.03

.05

.08

.15

r/H = 0.25 Snom'

x/c = x/c = x/c = deg

0.300 0.600 0.910

.06 .04 -,020 0

• 20 .09 .001 15

•21 .I0 .005 30

• 21 .11 .011 45

.26 .14 .021 60

.35 .17 .028 75

.44 .20 ,038 90

.54 .25 .050 105

•60 .29 .069 120

• 63 .31 ,071 135

• 66 .30 .071 150

•64 .30 °069 165

• 58 .28 .063 180

.46 .23 ,064 195

• 26 .19 °064 210

.51 .06 °065 225

• 29 .07 .O_S 240

• 09 .08 -,009 255

.Ok .06 -.016 270

• 02 .Ok .OlO 285

• 01 .04 .010 300

.02 .04 -.012 315

.05 .05 -.012 330

• 09 .06 -.009 345

I
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TABLE 36 - Continued

FLIGHT 33, AUTOROTATION

(b) Section aerodynamic loading

D C
15
30
aS
60
75

90
I_5
120
135

15C
165
180
195
210
225
2aO
255

270
285

30C
315
330
3_5

Section aerodynamic loading, l, lb/in., at-

r/R = 0.25 r/H = 0.40 r/R = 0.55 r/R = 0.'/5 r/R = 0.85 r/R = 0.90 r/R = 0.95

.72
3.16
3.55
3.25

4.04
5.28
6.69
8.16
9.17

9.50
9.61
9.50
8.59
6.79
5.56
3.71

1.89

.89

.55

.43

._,0

.4h

.77
1.29

10.54
7.73
6.18
6.65

8.27
10.40
12.59
lq.O8
IU .90

15.01
14.55
14.20
13.66

12.27

10.,%9
8._2

6.63

5.76
4.58

3.96
2.68

3.75

5.03

7.11

14.67
13.59

8.96
9.11

9.88
12_,36
15.32
16.86
16.99
16.1_7

15.79
15.38
15.24
14.52
13.50

11.86

I0.3_
8.77

7.39

6.714

6.h6
7.07

8.93
11.81

20.54

15.98
12.21
10,31

10.10
11.61
15.44
17.86
17.61

14.92
11.98
11.03
11.51
13.06

14.04
15.29

16.18
16.70
15.88
13.75
12.68

13.13
15.88
20.05

24.98

lh.48
9.97
7.64

8.29

10.90
15.86
17.67
13.1,,6
8.71_

6.09
6.28

7.77
I,9.54
12.68

14.90
16.60

18.15
18.61
15.93

14.75

15.46
19.18
24.15

2_.. 81
lk.40

9.84
6,71

7.08
10.68
15.19
15.80
11.82

7.00

_,.74
4.36
5.59

8.92
I l.U,1

Ili. k3
16.15
1T.94
19.17
18.62

15.69

16.28

18.90
22.90

20.80
11.56

8.91
6.96
8.79

13.86
17.32
15.25

9.97

5.85

3.Y0

I,.38
5.99
8.53

10.75

13.04

14.89
16.50
18.07
17.96
15.39

15.96
19.19
22.10

(c) Harmonic analysis of blade root motions

D

Pitch motion

An,s, deg Bn, s, deg

0
1

2
3
i,,
5

6
7
8
9

I0

6.783

.232

-.059

.227

.068

.068

.000

.O00

-.009

.014

.000

-2.697

.050

.07_

-.068

.009

-.005

.005

.027

-.005

IO

Os=AO + _- (An,s coSn_nom

n= 1

+ Bn, s sin n k_nom)

0
1
2

3
4
5
6
7
8

9
10

Flap motion

an, s, deg bn,s, deg

3.283

-.202

.326

-.190
-.083

-.014

-.020

.006

.012

-.002

.000

-1.282
-.036
-.022
-.040

-.026
-.018
-.038
.010

.002

.CO8

iO

/_s = a0 + _ (an, s cos n thno m

n= 1

+ bn, s sin n _nom)

Lag motion

0
1
2
3
4
5

6
7
8
9

10

E n, deg Fn, deg

-.844

-.079 -.089
-.010 .012

.000 -.005
-.002 -.020

•002 .000

• OOO -.010

•000 .OOT

• 012 .010
-.007 -.005

• 000 .007

i0

=E0+ }'- (EncoSnt_nom

n= l

+ F n sin n _'nom)
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TABLE 36 - Concluded

FLIGHT 33, AUTOROTATION

(e) Flapwise bending moment

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.925

857

2636

755

-1651

-636

1302

253

128

549

-613 4

-625

-477

-819

-978

_33

1849

1963

1997

2202

1393

1359

1199

59

538

710

957

264

-1634

-1617

-718

-1048

-1592

-2145

-2813

-3259

-2987

-1238

-1103

-1302

-2441

-2974

-3092

-2992

-3706

-4638

-4864

-5514

-5894

-837

-I190

-1180

-1219

-2163

-2774

-2650

-3222

-4252

-4548

-5092

-5922

-3457

-3624

-2780

-1486

-3255

-4636

-4566

-5085

--6009

-6467

-7523

-8095

-3251

-2987

-1444

289

1139

1757

1584

1229

1106

817

297

-25

-5984

-5153

-3526

-1627

-154

642

696

723

334

-633

-1094

-1808

-6074

-4758

-3489

-1247

775

1682

2149

2063

1290

251

-360

-1095

-7100

-6000

-5200

-3132

-527

802

1664

1189

-703

-1451

-2445

-2630

r/R = 0,650 r/R = 0.800

-4617

-4408

-3174

-1622

-2438

-4587

-5970

-6020

-6786

-7293

-8040

-8348

-7482

-6975

-6089

-4358

-1821

478

1662

1333

-298

-1970

-3094

-3672

_nom '

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-14964

-15354

-15094

-13417

-11529

-10535

-12115

-11447

-9819

-8907

-7117

-6482

-6498

-6368

-7393

-9949

-12001

-13987

-14101

-13368

-14687

-15826

-14231

-14166

-10273

-8726

-6626

-5405

-5193

-5763

-6219

-5812

-4656

-3516

-586

1514

2393

1612

-1449

-5665

-8287

-10598

-I050l

-7928

-7033

-6431

-7261

-9882

-1555

-643

1901

2989

1437

173

973

1197

1149

2781

4141

6269

7837

6749

4413

2445

173

-659

-451

125

2637

3405

717

-1251

_nom '

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/H = 0.15 r/R = 0.50

3165 1636

2969 1397

2348 1033

2050 761

2425 1212

2932 1477

3301 1879

3402 1921

3017 1572

2541 I158

1842 684

1279 319

972 30

1133 172

1373 153

1706 280

1836 405

2034 541

1936 722

1507 461

1541 372

1478 244

2022 722

2591 1157

Pitch=horn

load, Ib
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TABLE 37

FLIGHT 34, AUTOROTATION

(a) Differential pressures

Ap, lb/sq in., at -

¢'nom' r/R = 0.95 r/R = 0.90
t_no m,

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0,I00 0.233 0.3_5 0.625 0.915 0.017 0.090 0.166 0.233 0.335 0.625 0.915

0 5.22 3.70 2.60 1.73 .92

15 3.67 2.98 2.1k 1.29 .56

30 2,65 2,50 1,90 1,08 ,k8

k5 2,79 2,69 2,28 1,21 ,k6

60 3.11 2.95 2.62 l.kO .51

75 2.85 3.00 2.66 1.36 .kO

90 2.32 2.73 2.k8 1.27 .33

105 1.58 2.28 2.18 1.13 .19

120 .93 1.62 1.67 .85 .08

135 ,k7 1,28 1,28 ,59 ,02

150 ,55 1,17 1,15 ,53 ,08

165 1,35 1.66 1,kO ,80 ,33

180 2.38 2.21 1.68 1.07 .55

195 2.97 2.k3 1.78 1.19 .66

210 3.27 2.52 1.76 1.21 .73

225 3.76 2.71 1.8k 1.30 .83

2kO k.31 2.93 1.9k I.kO .90

255 k,k3 2,95 1.9k 1,kO ,90

270 k.5l 3.01 1,97 I.kO ,92

285 5.27 3.3k 2.1k 1.57 1.05

300 5,10 3.33 2,17 1,59 1,00

315 6,10 3,81 2, k8 1,80 1.1k

330 7.k9 k,k3 2.88 2.07 1.31

3k5 8,33 k,90 3,18 2,26 1,kO

.k7 .077 6.kk 3.09 2.19 1.83 1.22

• 31 .02E k.08 1.98 1.k3 1.27

• 31 .031 3.62 1.70 1.29 1.21

• 32 .020 3.8k 1,89 1,k6 1,35

• 33 -.01k 3.91 2.00 1.63 I.k2

.28 -.027 3.59 1.81 1.51 1.32

• 28 -,02k 3,53 1,88 1,57 1,k1

.23 -.02k 2.85 1.50 1.32 1.25

.20 -,035 2.Ok ,gh ,93 ,90

.18 -.031 1.k2 .58 .5k .kO

.22 .OOk 1.61 .73 .53 .37

.32 .Ok5 2.78 1.38 1.03 .77

• 39 .069 3.8k 1.91 1.kO 1.19

• kl .083 k.3k 2.12 1.52 1.23

• k3 ,093 k,61 2.26 1,60 1.25

.k7 .033 0

.83 .29 -.029 15

.71 .25 -.062 30

.75 .25 -.08k kS

.79 .2k -.121 60

,75 ,20 -,161 75

.72 .23 -.16k 90

• 59 ,19 -,183 105

• kk .Ik -.181 120

.37 ,10 -.172 135

• kO ,15 -,108 150

• 51 ,28 -,006 165

• 80 ,37 ,017 180

• 87 .38 .033 195

• 92 ,k2 ,079 210

• k7 ,111 5,03 2,k5 1,69 1,33 1,02 ,kS ,086 225

,k7 ,11k 5,5k 2,59 1,77 1,37 1,05 ,kS ,093 2hO

,kS ,110 5,28 2,5k 1,69 1,32 1,01 ,k2 ,082 255

.k3 .1Ok 5.16 2.56 1.70 1.32 1.00 .k2 .073 270

.k7 .115 5,89 2.83 1.87 1.51 1.1k .k8 .088 285

,k7 ,122 5,79 2,66 1,78 I,k5 1,08 ,k8 ,08k 300

.k9 .136 7.32 3.21 2.17 1.75 1.27 .53 .091 315

.59 .132 8.32 3.58 2.k8 2.01 I.k2 .59 .106 330

• 60 ,12k 9,k9 k,16 2,90 2,31 1,61 .63 ,1Ok 3k5

Ap, lb/sq in., at -

t_no m ,

deg x/c = x/c = x/c = x/c =

0.017 0.040 0.090 0.130

0 6.61 k,kl 3.13 2.30

15 k.7k 3.20 2.28 1.62

30 3,9q 2.77 1,98 1.53

k5 k.23 2.9k 2. 1_ 1,6k

60 1+.27 3.05 2.27 1.73

75 5,91 2,83 2,12 1,63

90 k.26 3,06 2.kO 1.82

105 3.82 2.80 2.26 1.62

120 2.79 1.80 I. 56 .85

135 2,19 1.26 1.13 ,59

150 2,26 1,35 1,16 ,66

165 3,kl 2,25 1,7k 1,19 ,98

180 k.37 2.97 2.20 1.58 1.28

195 k.77 3.27 2.38 1.75 1.kO

210 k.96 3.35 2.kO 1.83 I.k5

225 5.35 3,k9 2.52 1,93 1,50

2kO 5.60 3.60 2.57 1,98 1,5k

255 5.36 3.k9 2.kk 1.86 I.k5

270 5,17 3.k2 2.k2 1.8 _, 1.k2

285 5.k8 3.k9 2.k7 1.90 1.k6

500 5,.56 3,k2 2,k3 1,8k 1,k3

315 6,56 k.16 2.91 2.25 1.77

330 7.3k k.67 3.28 2.53 2.01

3k5 8.78 5.k5 3.83 2.94 2.35

r/R = 0.85 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.168 0.233 0.335 0.500 0.625 0.769 0.915

1,85 1.79 1.12 .5k .k6 .22 .032 0

1.3k 1.35 .81 .33 .32 .13 -.032 15

1.10 1.15 .68 .2k .2k .07 -.050 30

1.21 1,20 ,70 ,20 ,23 .06 -,Ok8 kS

1,30 1.27 ,70 .15 .22 .Ok -.Ok8 60

1.20 1.16 .6k .07 .18 .02 -,070 75

1,36 1.27 .71 ,11 .21 ,06 -,06k 90

1.35 1.15 .69 .09 .19 .0_ -.078 105

•88 ,76 .kS -.03 .12 .01 -.085 120

• 51 .52 .30 -.08 .10 .00 -.078 135

•58 .58 .35 -.03 .16 .08 -.058 150

.95 ,61 ,15 ,30 ,18 -,028 165

1.2k ,79 .29 ,kl .2h ,010 180

1.36 .86 .36 .kk .26 -.007 195

l.k2 ,89 .kO .k6 .27 .010 210

1,k9 ,9k ,k6 ,k8 ,28 ,018 225

1.52 ,95 ,k9 ,k6 ,26 .OkO 2kO

1,k6 ,89 .kS .k2 .22 .026 255

1.kk .85 .kk .39 .21 .030 270

1,50 ,91 ,k9 ,kl .22 ,OIk 285

I.k7 .89 .k9 .k2 .2k .050 300

1,71 1,06 .58 .k7 .25 ,010 315

1.95 1.22 .68 .53 .27 .098 330

2.19 1.37 .71 .59 .31 .108 3k5
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TABLE 37 Continued

FLIGHT 34, AUTOROTATION

(a) Differential pressures - Concluded

Ap, Ib/sq in., at-

_nom' r/R = 0.75 r/R = 0.55 Snom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.0_7 0.090 9.168 0.23_ 0.335 0.625 0.915 0.017 0,0_0 0.168 0.233 0=_35 0 625 0.915

0

15

3O

_5

60

75

90

105

120

155

150

165

180

195

210

225

2_0

255

270

285

300

315

330

345

6.48 3.51 2.49 1.80 1.25

5.70 2.27 1.79 1.32 .89

4.64 1.90 1.54 1.19 .79

3.98 1.93 1.61 1.28 .81

3.77 1.99 1.73 1.36 .83

3.61 1.94 1.67 1.38 .79

3.80 2.13 1.79 1.53 .89

4.29 2.54 2.00 1.66 .98

4.05 2.36 1.79 1.45 .89

3.34 1.84 1.41 1.16 .71

2.97 1.71 1.31 1.08 .69

3.40 2,11 1.59 1.26 .8_

4.02 2,35 1.92 1.44 1.01

_.50 2.47 1.9_ 1.44 1.06

4.64 2.47 1.89 1.k0 1.06

4.63 2,45 1.84 1.36 1.04

_.50 2.40 1.77 1.30 1.00

4.27 2.22 1.61 1.19 .89

_.04 2.08 1.51 1.11 .83

3.87 1.96 1.46 1.08 .81

3.62 ].88 1.43 1.07 .83

3.86 2.17 1.61 1.21 .94

k.61 2.68 1.96 1.49 1.15

5._5 2.98 2.18 1.67 1.25

.k_ .055 3.48 1.49 1.11 .95 .73 .38 .097 0

.33 .050 2.77 1.21 .92 .78 .61 .32 .069 15

.28 .038 1.97 .88 .67 .57 .45 .26 ,071 30

.28 .034 2.67 1.21 .89 .74 .58 .33 .093 45

• 28 .022 2.91 1.37 .94 .77 .62 .36 .107 60

.27 .017 3.29 1.62 1.10 .92 .73 .hl .127 75

• 33 .074 3.87 1.94 1.35 I.I1 .88 .44 .149 90

• 33 .067 4.19 2.11 1.48 1.22 .97 .49 .157 10S

.28 .062 4.12 2.04 1.45 1.19 .95 ._7 .155 120

.21 .076 4.04 1.95 1.43 1.17 .94 .49 .158 135

.25 .088 4.10 2.01 1.46 1.20 .9_ .47 .149 150

.35 .I09 4.43 2.20 1.58 1.29 1.02 .53 .148 165

.41 .124 4.82 2.20 1.59 1.31 1.02 .49 .135 180

.42 .126 3.86 1.95 1.42 1.19 .91 .42 ,115 195

._3 .119 3.33 1.59 1.22 1.02 .78 .34 .093 210

.42 .114 2.61 1.23 1.11 .91 .65 .27 .100 225

.39 .107 1.27 1.43 1.24 1.05 .45 .23 .114 240

.3_ .090 .53 ._8 .71 .79 .82 .26 .018 255

•30 .086 .28 .04 .22 .27 .26 .35 .159 270

•32 .069 .US .27 .41 .38 .29 .15 ,109 285

.3_ .071 .99 .48 .48 ._1 .29 .15 ,035 300

.38 .083 1.51 .66 .56 ._7 .34 .22 .028 315

.45 .086 2.14 .98 .77 .64 .45 .25 ,072 330

.51 .090 2.91 1.34 1.02 .86 .62 .26 .106 3_5

Ap, lb/sq in., at -

_nom' r/R = 0.40

deg x/c = x/c : x/c =

0.042 0.158 0.300

0 1.07 .53 .36

15 1.03 .SO .34

30 .90 .43 .32

45 1.36 .62 .45

60 1.75 .79 .55

75 2.11 ,95 .67

90 2._4 1.15 .79

I05 2.80 1.32 .90

120 2.98 1.41 .94

135 2.00 1.42 .94

150 2.79 I._ .96

165 2.87 1.44 .96

180 2.67 1.35 .88

195 2.1_ 1.15 .73

210 1.56 I._3 .51

225 .52 ,78 .9_

240 .lk .22 .23

255 .05 .12 .11

270 .0_ .09 .08

285 .13 .14 .II

300 .21 .20 .13

315 .42 .35 .18

330 .75 ._2 .30

345 .99 .53 .37

r/R = 0.25
_JnOl_l

x/c = X/C = x/c = X/C = x/c = x/c = x/c = deg

0.600 0.910 0.042 0.158 0.300 0.600 0.010

.211 .097 .63 .33 .19 .10 .010 0

• 23 .100 .38 .17 .07 .06 .005 15

• 23 • 103 1.00 .48 .25 • 11 • 009 30

• 28 . 127 .60 .31 • 18 • 11 .017 45

• 32 .139 .87 .44 .24 .13 .025 60

• 38 .155 1,111 .57 .33 .16 .038 75

.ktl • 175 1._5 .75 .t_3 .21 .056 90

.49 . 188 1.81 .93 .55 .27 .064 10,5

• 50 .194 2.03 1.05 .63 .30 .083 120

.51 .194 2.11 1.11 .67 .31 .083 135

.53 . 191 2.17 1.12 .68 .32 .085 150

.53 .186 2.07 1.07 .67 .32 .092 165

.48 .175 1._2 1.16 .52 .29 .09z_ 180

• kO • 162 .77 1 • 18 .76 • 16 • 141 195

.31l .206 .19 .21 .I18 ,16 .054 210

.28 .118 .07 .13 .25 .16 .002 225

• 46 .117 .00 .02 .07 .05 .00.7 2_,0

.2_ .232 .00 .02 .03 .03 .063 255

.18 .184 .00 .02 .01 .02 .047 270

.17 .139 .00 .00 -.01 .03 .021 285

.16 .100 .01 .00 .00 .03 -.005 300

.19 .105 .02 .02 .01 .0 _, -.OOk 315

• 24 .107 .08 .06 .0_ .06 .006 330

.25 .111 .25 .14 .09 .08 .010 345
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TABLE 37 - Continued

FLIGHT 34, AUTOROTATION

(b) Section aerodynamic loading

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

0
15

3O
aS
60
75
90

105
120
135
150
165
180
195
210

225
2u, O
255
270
285
3O0

315
530
3_5

2.86
1.u,9
3.98
2.81
3.87
5.08

6.60
8.31
9.W0
9.81

10.08
9.74

8.12
7.38
3.54
2.17

.62

.51

.33

.20

.13

.29

.72
1.43

5.68
S.U2
5.03
6.95

8.52
10.23
11.97
13.57
14.23

1_.19
lh.19
1_.29
13.22
10.97
9.W5

7.59
_.52

2.9_

2.2t4

2.34
2._6

3._2
_.80

5.70

11.61
9.48
7.14
9._,1

10.18

11.83
13.95
15.24
14.83
14.73
14.78

16.07
16. 15
13.96
11.71

9.72
8.45

6.84
4.09
3.72
4.19
5.50
7.53
9.81

20.91_
15.49

13.17
12.95
13.11
12.65

14.24
15.78
14.29
11._7
11.00
13.47
15.79
16.58
16.55

16.32
15.67
14.27
13.31
12.91

12.75
14.28
17.30
19.43

19.20
13.64
11.30
11.89

12.22
11.00
12.42
11.55

7.77
5.46

6.2_
10._5
13.66

I_.82
15.35
16.21
16.53
15.5k

15.06
15.72
15.56
18.46
21.21
24.t19

19.91
12.74
11.08
11.90

12.311
11.12
11.33

9.19
5.91

4.0_
W.90

9.02
12.87
IW.08
15.12

16.35
17.18
16.46
16.3W
18._5
17.77

21.32
2_.03
27.30

19.46
lk.16

12.05
12.97
14.22
13.47
12.15

9.73
6.96

5.13
5.36
8.69

11.9_
13._3
Ik. I5

15.50
16.67
16.65
16.81
18.79
18.62

21.19
2k.84

26.96

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

O
I

2
3
4
5

6

7
9
9

I0

8.576
.436

.045
• 127

-.054
-. 100

.050

.032

.036

.041

.000

-14. 563
.100

-.222
-. 95_,

.07_

.014
-.018
-.018
-.91k
-.018

10

(_s=A0 + _- CAn, s cos n_/nom

n=1

+ Bn, s sin n t_nom)

n

0 3.651
I -.895
2 .059
3 -. 194

-.101

5 -.061
6 .036
7 .000

8 -.006
9 .014

10 .000

Flap motion

an, s, deg bn, s, deg

-1.296
-.227

.Oa7

.018
-.032

-.012
.032

.014

.020

.008

10

fls:a0 + _- (an, s cos n t_no m

n= I

+ bn, s sin n _nom)

Lag motion

n En, deg Fn, deg

10

_ :E0+ _-- IEncoSn_,nom

n=l

+ F n sin n _nom)
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TABLE 37 - Concluded

FLIGHT 34, AUTOROTATION

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.925

_nom'

deg

0

15

30

45

60

75

9o

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

1124

531

-997

-2650

-1601

599

-256

-2068

-2068

-2137

-1783

-2262

-2273

-1088

1044

I010

1147

542

303

-221

-620

-1247

-1863

417

1947

2162

-561

-2483

-998

-470

-1724

-3399

-4595

-4018

-3845

-4480

2197

1681

-271

-2640

-2197

-2043

-2884

-4565

-5758

-5451

1849

790

-412

-2091

-3550

-3388

-4123

-5563

-6260

-6746

-5614

-6003

-7366

-7271

-1453

-969

-1110

-1074

-3802

-6020

-6328

-6407

-6592

-8158

-4067

-2269

-58

1551

1832

1832

2129

1650

718

173

-182

1172

-5659

-3553

-1329

1040

1889

2875

3046

2459

1229

-199

27

922

-8730

-8581

r/R = 0.650 r/R = 0.800

-4602

-2751

-2413

-1398

-4393

-8552

-8383

-7438

-7816

-9398

-10343

-10313

-6908

-4962

-2501

-106

1639

3204

3194

2679

1334

-564

123

351

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R : 0.575 r/R = 0.825

-7701

-6830

-4982

-2298

923

2622

3070

2745

958

-212

-291

-1180

-8860

-8482

-7040

-4015

-75

2164

2433

1557

-15

-293

-1975

-3109

-13571

-11991

-8605

-4535

-541_

-4291

-3282

-3021

528

788

2661

4012

3133

739

-1670

-5545

-9345

-9452

-12366

-13831

-11519

-I1845

-I0852

-12051

(g) Blade torsional moment and pitch-horn load

-16020

-I0908

-9442

-5389

-6659

-8466

-7635

-6626

-1498

-1026

2214

2605

2702

-293

-5747

-10582

-15482

-16964

-15938

-13171

-11608

-11656

-12715

-14082

-288

896

4304

3744

4160

1424

912

4416

5120

8912

8672

9840

9888

8864

6?36

2848

-768

-_368

-2128

816

?04

1600

-464

-1600

_dno m ,

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Torsional moment, ih-lb, at-

r/R : 0.15 r/R = 0.50

1035 439

438 52

237 -346

816 446

1219 563

981 556

1051 457

1046 457

394 209

-256 -503

-953 -921

-851 -963

-559 -616

-568 -689

-820 -855

-643 -842

-512 -436

-1193 -977

-1946 -1673

-1102 -I170

-21 -358

-9 -389

651 298

856 301

Pitch-horn

load, Ib

190

117

88

147

189

157

128

99

26

-58

-128

-112

-74

-88

-115

-75

-54

-93

-141

-88

20

lO0

139

192

186



TABLE 38

FLIGHT 35, AUTOROTATION

(a) Differential pressures

Ap, lb/sq in., at -

Snore' r/R = 0.95 r/R = 0.90 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 O.09Q 0,168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0,23_ 0.335 0.625 0.915

0 6.65 k.53 3.7k 2.36 1.05 .55 .032 6.2k 3.52 2.65 2.k3 1.58 .61 .022 0

15 3.29 2.97 2.5k 1.k6 .k9 .37 -.020 k.13 2.38 1.82 1.76 1.06 .33 -.069 15

30 1.77 2.29 2.15 1.Ok .11 .27 -.069 2.kO 1.38 1.25 1.36 .70 .17 -.155 30

kS 1.08 1.83 2.02 .83 -.09 .22 -.059 1.75 .88 .97 1.1k .51 .05 -.195 kS

60 1.35 2.58 2.6_ 1.21 -.13 .23 -.077 2.00 .9k 1.32 1.39 .60 .06 -.239 60

75 1.9k 2.88 3.kk 2.39 -.20 .22 -.096 2.60 1.11 2.k6 2.27 .86 ,12 -.283 75

90 2.08 2.9k 3.kl 2.Tk 1.6k .13 -.108 2.79 1.52 2.85 3.32 .53 .12 -.321 90

lOS 1.23 2.k6 3.01 1.90 1.39 .13 -.083 2.27 1.25 2.63 3.13 .16 .11 -.3kO t05

120 .65 1.97 2.k5 1.66 -.59 .19 -.079 1.k5 .68 1.96 1.80 .5k .12 -,338 120

135 .00 1.31 1.66 .71 -.16 .19 -.055 .81 .kO .68 .66 .36 .10 -.309 135

150 -.38 .76 1.23 .kk -.23 .17 -.Ok1 .kl .15 .33 .26 .29 .06 -.263 150

165 -.kS .k7 .9k .hi -.17 .22 -.012 .51 .21 .27 .2k .28 .09 -.16k 165

180 .38 .86 1.09 .63 .07 .31 .02k 1.50 .88 .68 .$7 .50 .21 -.062 180

195 1.35 1.k7 1.36 .91 .32 .39 .061 2.k7 1.37 1.02 .87 .67 .29 -.005 195

210 2.29 1.92 1.59 1.12 .52 .kk .077 3.38 1.90 1.37 1.27 .88 .39 .Ok2 210

225 3.10 2.2k 1_79 1.30 .68 ._9 .095 k.18 2.2k 1.63 I.k3 1.01 .kk .078 225

2kO 3.81 2.kk 1.91 I.kl .80 .51 .108 k.89 2.63 1.83 1.53 1.13 .k8 .100 2kO

255 k.k6 2.?k 2.01 1.52 .88 .52 .112 5.kl 2.83 1.92 1.6k 1.21 .51 .100 255

270 5.01 3.01 2.12 1.61 .96 .5k .118 5.8k 3.02 2.02 1.75 1.26 .52 .100 270

285 5.69 3.39 2.3k 1.76 1.03 .56 .111 6.09 3.10 2.09 1.8k 1.30 .53 .095 285

300 k.81 3.1k 2.1k 1.59 .88 .51 .103 k.98 2.61 1.77 1.60 1.1k .k8 .075 300

315 5.22 3.26 2.31 1.67 .92 .55 .108 5.55 2.91 2.Ok 1.79 1.2k .51 .075 315

330 5.85 3.75 2.65 1.9k 1.05 .61 .108 6.73 3.50 2.k7 2.19 1.k6 .59 .082 330

3k5 7.10 k.61 3.39 2.33 1.23 .6k .095 8.00 k.17 3.Ok 2.62 1.67 .6k .070 3k5

Ap, lb/sq in., at -

_nom _

deg x/c = x/c =

0.017 0.040

0 8.16 5.60 k.03 3.06 2.k8

15 k.88 3.66 2.85 2.15 1.65

30 3.k6 2.k2 2.10 1.68 1.10

kS 3.03 1.85 1.79 1.37 .95

60 3.20 1.99 2.00 1.62 1.05

75 3.55 2.35 2.kl 2.kO 1.6k

90 k.01 2.88 2.92 2.78 2.73

105 k. Ok 2.75 3.1k 2.67 3.17

120 3.13 2.02 2.51 2.06 1.87

135 2.kO 1.22 1.80 1.13 .93

150 1.71 .67 1.12 .56 .k9

165 1.72 .67 1.03 .51 ._3

180 2.52 1.k2 1.52 .93 .75

195 3.k6 2.13 1.98 1.35 1.Ok

210 k.kl 2.93 2.36 1.81 1.3k

225 5.Ok 3.35 2.68 2.08 1.85

2kO 5.59 3.7k 2.85 2.23 1.71

255 6.Ok 3.90 2.96 2.kO 1.75

270 6.19 k.01 3.01 2.37 1.79

285 5.96 3.87 3.00 2.30 1.77

300 5.19 3.36 2.63 2.00 1.55

315 5.75 3.76 2.86 2.22 1.65

330 6.93 k.60 3.kl 2.66 2.03

3k5 8.9k 5.91 k.19 3.30 2.58

r/R = 0.85

x/c = x/c : x/c : x/c :
0.090 0.130 0.168 0.233

_J i'lorxl '

x/c = x/c = x/c = x/c = x/c = deg

0.335 0.500 0.625 0.769 0.915

2.36 1.39 .63 .61 .29 .027 0

1.69 .95 .32 .39 .13 -.05_ 15

1.20 .63 .10 .22 .00 -.130 30

1.Ok .k6 -.Oh .10 -.07 -.171 kS

1.13 .k6 -.08 .09 -.09 -.193 60

1.50 .66 -.07 .lk -.08 -.207 75

t.79 .83 -.01 .15 -.06 -.193 90

1.88 .86 -.01 .16 -.06 -.207 105

1.09 .58 -.12 .lk -.07 -.199 120

.71 .36 -.21 .08 -.07 -.179 135

.k6 .19 -.26 .07 -.Oh -.166 150

.50 .20 -.20 .13 .OS -.Ik6 165

• 80 .kO -.Oh .27 .15 -.099 180

1.09 .59 .10 .38 .22 -.057 195

1.38 .79 .26 .k8 .29 -.01k 210

1.60 .91 .38 .53 .31 .015 225

1.71 .98 .k6 .5k .31 .029 2kO

1.7@ 1.02 .k9 .55 .30 .033 255

1.83 1.03 .52 .5k .29 .033 270

1.81 1.02 .52 .52 .27 .031 285

1.62 .88 .kS .k7 .25 .027 300

1.75 .95 .k9 .50 .26 .033 315

2.05 1.18 .58 .58 .29 .Ok5 330

2.k5 1.k3 .70 .65 .32 .060 3k5
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TABLE 38 - Continued

FLIGHT 35, AUTOROTATION

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.090 0.168 0.233 0.335 0.625 0.915

0 6.42 3.89 2.74 2.05 1.49 .60 .028

15 5.87 2.97 2.16 1.61 1.10 .38 -.012

30 4.81 2.21 1.69 1.29 .81 .24 -.057

45 3.88 1.95 1.63 1.27 .70 .19 -.063

60 3.43 1.92 1.64 1.31 .67 .19 -°080

75 _.34 2.26 1.81 1.57 .81 .25 -.073

90 3.65 2.65 2.17 1.83 .95 .30 -.007

105 4.31 3.50 2.70 2.06 1.13 .35 .005

120 4.53 3.69 2.62 1.96 1.08 .31 .005

135 3.95 2.74 1.99 1.50 .92 .21 .014

150 3.20 2.10 1.66 1.19 .68 .17 .016

165 2.79 1.87 1.47 1.05 .66 .19 .014

180 3.05 2.16 1.57 1.17 .79 .27 .042

195 3.61 2.58 1.78 1.31 .93 .35 .059

210 4.07 2.54 1.91 1.40 1.02 .41 .061

225 4.46 2.79 1.98 1.46 1.09 .43 .061

240 4.70 2.83 1.97 1.45 1.09 .44 .056

255 4.87 2.81 1.93 1.41 1.07 .44 .045

270 4.88 2.79 1.88 1.38 1.04 .41 .019

285 4.69 2.52 I.Tk 1.27 .97 .38 .005

300 4.25 2.28 1.58 1.18 .89 .34 .002

315 4.10 2.39 1.65 1.24 .91 .35 .007

3_0 4.66 2.86 2.00 1.52 1.10 .44 .019

3U5 5.35 3.29 2.32 1.76 1.28 .52 .021

r/R = 0.55 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 O,Q_O Q._68 0.2_ 0.335 0.625 0.915

4.20 1.79 1.37 1.23 1.05

2.79 1.27 .92 .87 .75

2.40 .97 .71 .71 .62

2.47 1.06 .76 .74 .66

2.91 1.25 .86 .82 .73

3.39 1.62 1.07 .96 .86

4.13 2.10 1.34 1.24 1.08

4.72 2.48 1.60 1.43 1.23

5.15 2.68 1.78 1.54 1.30

5.34 2.65 1.81 1.56 1.31

5.20 2.48 1.74 1.50 1.25

4.99 2.40 1.66 1.47 1.20

k.84 2.32 1.62 1.43 1.19

4.71 2.16 1.52 1.36 1.13

4.07 1.91 1.37 1.24 1.01

3.48 1.59 1.17 1.07 .88

2.96 1.29 .97 .92 .75

2.40 .98 .77 .77 .64

1.91 .73 .58 .62 .52

1.47 .47 .40 .47 .43

1.43 .kO .35 .kO .35

1.71 .60 .49 .55 .47
2.k0 .99 .74 .73 .62

3.57 1.53 1.07 1.00 .82

• 52 .099 0

• 39 .106 15

• 31 .086 30

.3k .116 45

• 37 .132 60

• kS .164 75

• 53 .184 90

.60 .209 105

• 61 .202 120

.60 .206 135

• 58 .199 150

• 56 .169 165

• 55 .170 180

• 51 .139 195

.44 .103 210

.37 .073 225

• 30 .060 240

• 26 .049 255

• 22 .047 270

.20 .052 285

.20 .019 300

• 18 .045 315

• 28 .OkO 330

.40 .077 345

&p, Ib/sq in., at -

_nom' r/R = 0.40 r/R = 0.25 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

0 1.08 .62 .39 .27 .106 .57 .34 .14 .12 .002 0

15 1.97 .98 .59 .31 .127 .66 .28 .12 .12 .020 15

30 1.07 .58 .37 .24 .114 1.24 .51 .23 .14 .009 30

45 1.29 .65 .43 .27 .132 .75 .34 .15 .13 .011 45

60 1.64 .82 .54 .32 .149 .95 .45 .22 .17 .025 60

75 2.29 1.09 .71 .40 .163 1.36 .66 .35 .22 .039 75

90 2.69 I._4 .87 .49 .189 1.82 .89 .SO .28 .059 90

105 3.20 1.64 1.04 .58 .209 2.27 1.15 .65 .35 .071 105

120 3._2 1.80 1.14 .62 .221 2.55 1.30 .76 .40 .092 120

135 3.49 1.86 1.17 .63 .230 2.61 1.38 .80 .41 .097 135

150 3.38 1.84 1.15 .62 .211 2.67 1.39 .82 .42 .104 150

165 3.33 1.82 1.14 .61 .214 2.62 1.34 .81 .43 .102 165

180 3.17 1.74 1.07 .58 .197 2.25 1.16 .71 .38 .099 180

195 2.70 1.50 .91 .49 .176 1.61 1.43 .44 .33 .109 195

210 2.07 1.22 .71 .38 .155 .49 .72 .69 .15 .124 210

225 1.37 1.37 .43 .30 .167 .16 .17 .40 .14 .011 225

240 .60 1.08 .62 .23 .161 .08 .08 .15 .13 .008 240

255 .27 .50 .65 .23 .084 .03 .03 .04 .07 -.005 255

270 .05 .25 .12 .35 .086 .05 .02 .00 .06 .006 270

285 .10 .25 .12 .14 .194 .06 .00 -.03 .06 -.001 285

300 .22 .23 .13 .14 .1|6 .05 .00 -.03 .05 -.018 300

315 ._6 .31 .19 .18 .094 .06 .01 -.02 .06 -.012 315

3_0 .71 .47 .27 .22 .102 .12 .Ok .00 .08 -.006 330

345 .99 .59 .37 .26 .107 .38 .20 .10 .12 .006 345



TADLE 38 Cor!inued

FLIGHT 35, AUTOROTA_TION

(b) Section aerodynamic loading

_jom,
aeg

Section aerodyna_nic loading, l, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

0 2.70
15 2.76

30 W.55
h5 3.16
60 _.16
75 6.01
90 0.13

105 10.21

120 11.75
135 12.21
150 12.k7
165 12.28

180 I0.78

195 8.92

210 S.79
225 2.87
2hO 1.55

255 .62

270 ._5

285 .33

300 .21
315 .38
330 .70
3_5 2.03

6.16
9.21

5.83
6.79
8._2

11.0_
13.33

15.81
17.10
17.56
17.1_
16.9_

16.07
13.71

10.77
8.4_

6.90

5.29

3.30

2.53

2.40

3.20

4.59
5.81

14.93
10.66

8.61
9.27

10.47
12.75

15.67
18.10
19.30
19.h2

18.60
17.8_

17.44
16.4h
14.44
12.26
10.23

B.40
6.71
5.34

4.67
5.80

8.35

12.02

23._6
18.07
13.50
11.71
11.25

12.89
15.29
18.71
18.56

14,61

11.5_
10.61

12.3k
11_.70
15.82
16.95
17.19
17.09

16.6W
t5.W5

13.99
14.33
17.20
19.97

2h.52
15.99
10.5h

8.15

8.63
11.39
14.79
15.83
11.00

6.9_

4.18

7.95
11.25
I_._0

16.96
17.80
18.57
18.81

18.46
16.19
17.59
21.12
25.95

23.34
15.07

9.03
5.92

7.07
10.94
11.66

9.11
7.22
3.24

1.52
2.05

6.24

9._8

13.03

15.39
17._5
18.69
19.75

20.35

17.39
19.26
22.94

26.78

2_.3_
lh.43

9.63

7.2_
9.45

11.82
17.94
1_.78

6.37

_.79
2.7_

2._

5.39
8.8_

11.62

13.87
15.51

16.96
18.27
20.03
17.87
18.97
21.50
25.59

Pitch motion

n An, s, dee Bn. s, deg

0

I

4

5

6
7
8
9

10

6.710
-.095

-.06_
.186
.109
.023
.01_

-,009
-.01_

.023

-.027

-3.823

.0_I
.123

-.0_5

.009

.0_5

.023
-.009

-.005

.027

10

0s=A0+ _-- IAn, sCOSn_nom

n= 1

+ Bn, s sin n k_nom)

(c) Harmonic analysis of blade root motions

0

1

2

h
5

6

7
8

9

10

Flap motion

3.165

-.213

.3_8
-.235

-.067

-.012

.002

.008

.012

.00_

.018

bn,s, deg

-1.164
-.196

.002

-.059
.03_

-.024
-.002
-.016

.01_

-.00_

10

_s=a0+ _-- lan, sCOSn_nom

n=l

+ bn, s sin n _nom)

Lag motion

0
1
2
3
4

5

6
7
8
9

10

En, deg Fn, deg

-.905
-.0_7 -.101

-.002 .000

.O05 .000

.007 -.0k2

-.005 ,000
-.002 .005

.002 -.007

.000 -.005

.012 .000

-.012 .002

10

=E 0+ _ IEn coSn_nom

n=l

+ F n sin n _nom)
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TABLE 38 - Concluded

FLIGHT 35, AUTOROTATION

(e) Flapwise bending moment

_nom'

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925deg

o

15

30

45

60

75

90

lO5

12o

135

15o

165

18o

195

21o

225

24o

255

270

285

3o0

315

33o

345

1221

3057

1381

-2176

8OO

-1344

1381

104

-717

-1025

-1754

-626

-1709

-637

708

1917

3000

2487

1917

1632

1005

948

195

435

949

1526

314

-866

-I997

-974

-1741

-1922

-2912

-4125

-3977

-4571

-4001

-2879

-1304

817

1650

2360

1980

I328

1023

520

I7

-25

-271

-362

-624

-1681

-4321

-2839

-4167

-4113

-5270

-6292

-6509

-7521

-6464

-5343

-3200

-1121

443

1600

1727

1076

353

-805

-1338

-1175

-65

126

365

-952

-2688

-2946

-3251

-4043

-5035

-5636

-6857

-7449

-6743

-5512

-2927

-1038

1500

2607

3131

2692

1471

31

--656

-561

-2463

-1927

-1786

-1909

-2096

--5271

-4892

-6423

-6749

-7479

-9055

-8685

-8650

-7022

-5279

-2912

-52

1743

2738

2095

685

-1091

-I962

--2446

-3682

-3483

-2687

-1543

-1812

-4846

-6478

-7762

-7533

-8698

-8647

-8896

-8747

-7443

-6548

-3503

-996

1950

2785

2268

417

-1424

-2349

-2956

_nom'

deg

0

15

30

45

6O

75

90

105

120

135

150

165

180

195

210

225

24O

255

270

285

3OO

315

33O

345

(f) Chordwise bending moment

Chordwise bending moment in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-15676

-17059

-16066

-16213

-11931

-9929

-12322

-12680

-9896

-I0092

-6966

-5387

-5875

-7666

-6982

-I0271

-12631

-15350

-15334

-14585

-13787

-t6099

-14227

-14324

-14098

-11136

-7228

-4151

-3744

-4412

-6821

-6219

-4461

-2035

130

4493

4493

4086

-1074

-6772

-12357

-13008

-12796

-7912

-5356

-5096

-7521

-10631

-5169

-3537

383

5183

3423

-417

143

95

335

3471

4991

6463

9455

9071

5343

911

-2145

-3697

-1681

Igl

2719

4687

815

-3713

(g) Blade torsional moment and pitch-horn load

l_nom_

deg

0

15

3O

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Torsional moment, in-lb, at-

r/R = 0.15

3742

3552

2747

2573

Z957

3629

3778

3801

3483

2860

1984

907

708

838

1330

1734

1906

2013

1707

1559

1922

1758

2190

2792

Pitch-horn

load, Ib
r/R = 0.50

1899

1927

1377

1195

1647

2200

2265

2303

2007

1366

?95

188

-75

-11

193

337

302

589

506

416

638

492

829

1376

191



I

TABLE 39

FLIGHT 36, STEADY TURN

(a) Differential pressures

Ap, lb/sq in., at -

_nom' r/R = 0.95

deg x/c = x/c = Xlc = Xl¢ = Xlc = x/c = XlC =

0.017 0.090 0.188 0.233 0.335 0,83_ 0.915

0 9.01 5,31 3.58 2.k9

15 8.85 5.66 3.91 2.72

30 8.kO 5.58 k.22 2.80

k5 7.52 k.9k k.31 2.66

60 5.55 5.02 3.9k 2.28

75 4.06 4.09 3.51 2.0_

90 5.78 5.10 k.23 2.60

105 7.31 7.08 k.76 2.96

120 6,50 6.00 kokl 2.79

135 5.29 k.58 3.52 2.31

150 k.?k 3.98 3.23 2.06

165 k.96 3.97 3.06 2.01

180 5.91 k.27 3.1k 2.19

195 6.k3 k.k2 3.15 2.19

210 6.70 _.36 3.09 2.16

225 6.89 k.33 3.06 2.17

2kO 7.39 k.39 3.05 2.18

255 7.61 k.k3 3.Ok 2.19

270 8.65 k.68 3.16 2.31

285 7.29 k.79 3.05 2.20

300 8.01 k.82 3.25 2.k5

315 8.57 k.75 3.22 2.37

330 9.52 5.13 3.32 2.33

3_5 10.58 5.69 3.88 2.75

I.k3 .56 .095

1.53 .61 .085

1.5k .67 .093

1.31 .56 .020

.96 .k5 -.010

.77 .k3 -.008

1.25 .59 .051

1.kO .60 .055

1.32 .58 .059

1.02 .SO .061

.98 .50 .063

1.05 .55 .097

1.21 .62 .122

1.26 .62 130

1.29 .63 .136

1.33 .65 .15k

1.37 .6k .15k

1.kl .65 .162

1.51 .69 .18k

1.27 .70 .363

1.63 .72 .195

1.53 .6k .180

1.38 .51 .162

1.62 .59 .191

r/r = 0.80

x/c = x/c = Xlc = x/c = x/c = x/c = x/c =
0.017 0,090 0.188 0.233 0.335 0.825 0.919

11.1_ k.73 3.30 2.55 1.6k .51 .190

10.22 k.73 3.52 2.8k 1.86 .63 .08k

9.29 k.66 3.68 3.02 1.89 .72 .060

8.36 k.59 3.k9 2.82 1.75 .61 -.029

6.k7 3.6k 2.78 2.29 1.k7 .k6 -.091

5.1k 2.91 2.37 2.09 1.16 ._k -.113

6.01 3.39 2.83 2.50 1.50 .58 -.0_6

7.k8 k.k5 3.50 3.Ok 1.82 .70 -.011

8.18 6.07 3.57 3.02 1.83 .6k -.Ok2

6.98 3.62 2.92 2.k8 1._9 .58 -.031

6.56 3.53 2.65 2.27 1._1 .56 -.017

6.93 3.k7 2.69 2.27 1.k_ .60 .0_2

7.77 k.03 2.92 2.39 1.56 .66 .110

8.10 k.03 2.90 2.35 1.58 .67 .110

8.26 k.03 2.86 2.28 1.57 .68 .117

8.67 k.08 2.86 2.27 1.58 .70 .1_8

9.38 k.09 2.85 2.22 1.58 .67 .1_5

9.91 k.O9 2.85 2.23 1.58 .67 .161

8.60 k.35 3.Ok 2.36 1.59 .61 .236

7.08 3.28 2.28 1.87 1.36 .66 .210

9.18 k.19 2.87 2.23 1.65 .75 .223

9.82 k.5T 3.23 2.52 1.Tk .75 .285

10.26 k.39 3.01 2.32 l.k3 .5k .258

11.09 k.90 3._1 2.63 1.77 .59 .2U7

t_nonl,

deg

0

15

30

kS

60

75

90

105

120

135

150

165

180

195

210

225

2_0

255

270

285

300

315

330

3hS

Ap, lb/sq, in., at

_nom'

deg X/C = ¢/c =

0.01_ 0.040

0 11.10 7.90 k.72 3.62

15 10.55 8.09 k.89 3.76

30 10.34 8.66 5.10 3.95

kS 9.86 8.30 k.87 3.82

60 7.58 6.11 k.15 3.05

75 5.36 k.3k 3.16 2.k5

90 5.k7 k.35 3.19 2.52

105 6.99 5.71 k.2k 3.22

120 9.k7 8.09 5.08 3.95

135 8.93 7.07 4.69 3.51

150 7.91 5.87 k.2k 3.16

165 8.25 5.92 _.22 3.20

180 9.37 6.17 _.38 3.38

195 9.69 6.10 k.30 3.33

210 9.6_ 5.95 k.20 3.25

225 9.7k 5.86 k.16 3.25

2k0 9.83 5.73 k.06 3.13

255 7.28 5.67 k.35 3.30

270 k.02 3,06 2.69 2.kl

285 7.31 5.00 3._9 2.68

300 8.16 5.32 3.70 2.89

315 7.93 6.42 k.55 3.52

330 9.72 6.10 k.08 3.16

3k5 10.60 7.57 k. Sk 3.75

r/R = 0.85

x/c: x/c : x/c: x/c=
o.ogo 0.130 0.168 0.233

x/c= x/c: x/c = x/c :
0.335 0.500 0.825 0.769

2.88 2.52 1.55 .72 .5k .33

3.07 2.72 1.79 .96 .Tk .38

3.26 2.82 1.87 .93 .7k .36

3.17 2.70 1.7k .80 .6k .28

2.65 2.27 l.k3 .56 .50 .20

1.93 1.69 !.08 .36 .37 .13

2.01 1.80 1.18 .k6 ._6 .20

2.62 2.29 1.57 .66 .62 .31

3.29 2.76 1.80 .77 .67 .33

2.93 2.41 1.60 .69 .62 .31

2.61 2.20 1.51 .66 .63 .33

2.63 2.22 1.52 .70 .67 .36

2.81 2.36 1.62 .80 .7_ .k2

2.72 2.33 1.60 .80 .73 .kl

2.66 2.31 1.55 .79 .71 .kl

2.61 2.31 1.55 .82 .73 ._2

2.52 2.2k 1.k8 .78 .6k .39

2.k9 2.18 1.k6 .Tk .61 .39

2.19 2.12 1.37 .69 .56 .k3

2.12 1.95 1.27 .70 .57 .30

2.35 2.17 1.k2 .77 .63 .37

2.83 2.5k 1.6_ .90 .73 .kS

2.k9 2.20 1.3k .66 .53 .37

3.10 2.65 1.73 .90 .69 .kS

_ norr_ s

x/c ; deg

0.915

.252 0

.157 15

• 1 k3 30

• 073 _5

• 020 60

-.027 75

.018 90

• 051 105

.067 120

• 063 135

.077 150

• 083 165

.11_ 180

• 118 195

• 126 210

• IkT 225

• 192 2kO

• 2kO 255

• 258 270

• 118 285

• 197 300

• 229 315

• 186 330

.291 3k5

].92

I



TABLE 39 - Continued

FLIGHT 36, STEADY TURN

{a) Differentialpressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.0_7 0.090 07_68 0.233 0_335 0.625 0.915, 0.017 ..0,090 0.168 0.233 0.335 0.625 0.915

0 8.0] 3.77 2.68 2.10 1.39 .45 .212 k.18 1.96 1.42 1.16 .91

15 8.00 3.70 2.77 2.12 1.56 .6_ .121 k.57 2.23 1.60 1.26 .99

30 8.27 k.39 3.24 2okS 1.79 .71 .129 5.23 2.61 1.82 1.38 1.05

45 8.43 4.54 3.59 2.50 1.80 .68 .117 k.7k 2.30 1.63 1.34 1.07

60 8.10 4.07 3.15 2.33 1.63 .61 .07_ k.99 2.49 1.74 1.39 1.11

75 7.14 3.38 2.75 1.93 1.39 .51 .071 3.92 2.05 1._4 1.11 .88

90 6.22 3.06 2.55 1.99 1.32 .50 .10O 3.48 1.73 1.24 1.03 .84

105 5.79 3.26 2.72 2.15 1.47 .60 .133 4.47 2.28 1.63 1.31 1.04

120 6.33 3.59 2.99 2.24 1.55 .62 °138 k.86 2.49 1.76 1.40 1.12

135 6.57 3.82 3.08 2.32 1.64 .6_ .152 5.27 2.69 1.87 1.48 1°16

150 7.11 4.05 3.17 2.35 1.68 .66 .169 k.99 2.52 1.80 1.43 1.13

165 7.59 4.12 3.17 2.33 1.69 .68 .185 k.96 2.50 1.78 1.4_ 1.14

180 7.93 4.20 3.15 2.35 1.74 .70 .183 4.99 2.40 1.72 1.38 1.09

195 8.13 4.06 3.04 2.23 1.67 .66 .185 4.57 2.1_ 1.55 1.25 .99

210 8.19 3.93 2.88 2.10 1.$9 .62 .178 3.71 1.90 1.39 1.14 .89

225 8.25 3.80 2.77 2.07 1.56 .63 .226 3.33 1.6_ 1.22 1.01 .78

2_0 7.65 3.87 3.04 2.23 1.62 .65 .259 2.85 1.39 1.06 .88 .67

255 6.40 2.37 2.1_ 1._8 1.17 .54 .314 2.42 1.14 .90 .74 .56

270 5._2 2.21 1.48 1.19 .87 .43 .205 2.58 1.21 .92 .74 .55

285 5.06 2.78 1.84 1.56 1.21 .52 .131 2.33 1.07 .85 .72 .53

500 5.30 2.86 2.28 1.74 1.25 .56 .214 2.25 1.05 .82 .67 .50

315 5.58 3.34 2.31 1.8_ 1.42 .60 .185 2.63 1.27 .98 °78 .57

330 6.27 3.33 2.50 1.76 1.32 .54 .188 3.55 1.81 1.34 1.09 .82

3_5 7.19 3.90 2.76 2.04 1.56 .64 .243 k.50 2.26 1.62 1.29 .97

.46 .102 0

.52 .124 15

• 55 .139 30

.St .132 45

.55 .142 60

• 50 .151 75

• _6 .136 90

.54 .152 105

.57 .169 120

.$7 .170 135

• 58 .175 150

.56 .171 165

• 53 .147 180

.50 .124 195

• 43 .103 210

.37 .086 225

• 31 .062 240

.27 .0k3 255

• 26 .050 270

• 28 .069 285

.22 .075 300

.29 .062 315

.39 .108 330

.47 .125 345

&p, lb/sq in., at -

_norn' r/R = 0.40 r/R = 0.25 _nom'

deg I x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.gl0 0.042 0.158 0.300 0.600 0.910

0 1.72 .86 .57 .35 .158 .43 .23 .15 .10 .012 0

15 1.68 .86 .59 ._7 .120 .78 .41 .27 .16 .032 15

30 2.78 1.09 .73 .39 .138 1.07 .55 .34 .|7 .025 30

45 2.16 1.0_ .70 .38 .139 .88 .48 .30 .17 .031 45

60 2.47 1.17 .78 ._0 .142 1.0_ .53 .31 .15 .027 60

75 1.94 .91 .63 .37 .143 .99 .53 .32 .17 .035 75

90 2.38 1.09 .74 .39 .148 1.23 °64 .39 .20 .043 90

105 2.25 1.12 .79 ._6 .174 1.34 .71 ._3 .22 .048 105

120 2.74 1.33 .88 .47 .162 1.47 .79 .50 .25 .059 120

135 2.63 1.3_ .90 .49 .170 |.82 .93 .55 .25 .065 135

150 2.81 1.40 .93 .50 .178 1.68 .87 .53 .25 .059 150

165 2.85 1.41 .94 .50 .171 1.61 .83 .51 .25 .063 165

180 2.71 1.33 .87 .46 .156 1.42 .74 .46 .23 .056 180

195 2.26 1.13 .73 ._0 .142 1.02 .62 .36 .17 .053 195

210 1.86 .9_ .60 .33 .125 .66 .69 .28 .12 .054 210

225 1.43 .75 .48 .27 .109 .20 .29 .43 .05 .013 225

2_0 1.19 .70 .46 .23 .103 .07 .09 .14 .11 .00,1 240

255 .55 .61 .64 .20 .087 .03 .04 .03 .09 .007 255

270 .kS .38 .27 ._2 .151 .05 .04 .02 .06 .038 270

285 .29 .23 .15 .14 .145 .06 .Ok .03 .Ok .042 285

300 .53 .28 .20 .17 .090 .09 .07 .03 .05 .020 300

315 .80 ._3 .28 .20 .094 .16 .15 .10 .07 .020 315

330 1.07 .56 .39 .25 .105 .37 .19 .11 .09 .012 330

3_5 1.46 .7_ .50 .30 .12_ .1_ .10 .07 .07 .009 345
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TABLE 39 - Continued

FLIGHT 36, STEADY TURN

(b) Section aerodynamic loading

Section aerodynamic loading, l, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/H = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/H = 0.95

_qom,

aeg

0
15
30
45
60
75

90
105
120
135
150

165
180
195
210
225
2rio
255
270

285
309
315
330
345

2.28
3.95
k.98
k.43
4.66
k.76
5.79
6.38
7.19

8.21
7.78
7.53
6.7t_

5.21
4.10

2.73
1.42

.75

.73

.65

.70

1.38

1.89
1.12

8.91
8.89

10.96
10.52

11.63
9.65

11.16
11.71
13.19

13.27
13.87
13.96
13.01

11.04
9.10

7.27

6.46
5.74
5.31

2.76
3.37

W.S4
5.89

7.64

14.34 23.91
15.97 25.25
17.78 28.40

16.72 28.80
17.56 26.35
14.55 22.54
13.08 21.03

16.45 22.54

17.71 24.15
18.64 25.33
18.06 26.45
17.87 27.05

17.28 27.69
15.69 26.96
13.69 26.00
11.97 25.81
10.17 26.37

8.58

8.72
8.37
7.79
9.22

12.88
15.68

29.17
30.97
31.64
29.55
23.89
17.56

18.85
24.80
30.10
27.50
25.34
25.89

28.12
27.97

27.44

27.56
26.77

19.74 25.15
15.75 19.62
18.42 22.03
20.04 24.53

21.71 27.81
21.72 25.55
25.24 30.92

29.70
30.61
30.70

28.12
22.19
18.27
22.61
28.27
30.63
23.76
22.k7

23.25
25.98
26.25
26.31
26.91
27.22
27.67

27.41
22.89
28.18
30.24
27.72

31.21

28.48

30.04
30.52
27.35
23.40
19.56
26.22
31.57

28.57
22.79
20.89
21.38

23.75
24.56
24.70
25.08
25.60
26.02
27.99
26.79
28.57

27,95
27.93
31.86

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1
2
]

5
6
7
8

9
10

13.166
2.057

.068
-.lkl

-.168
-.lkl

.000
-.064
-.059

.0_5

-.032

-4.k13
.041

-.059
.077
.195

.045
-.018

.045

.018

-.005

I0

Bs=A0 + Z IAn,s c°s n_nom

n=1

+ Bn, s sin n g/nora)

n

0 5.164
1 -.579
2 -.008
3 .105

.160
5 -.040
6 .032
7 -.008
8 .026

9 .006
10 -.006

Flap motion

an, s, deg bn, s, deg

-1.164
-.012
-.061

.032
-.053

-.004
.014

-.010
.002

-.006

I0

/Ss=a0+ _- lan, sC°Snt_no m

n=l

+ bn, s sin n _nom)

Lag motion

En, deg Fn, deg

10

=E 0+ _-- (E ncosnV/no m

n= I

+ F n sin n _nom)
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TABLE 39 - Concluded

FLIGHT 36, STEADY TURN

(e) Flapwise bending moment

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

_nom,

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

r/R = 0.150

615

1174

1367

2713

1048

1880

239

-525

991

524

968

L459

-1654

1014

1145

946

1504

39e

-970

-112

934

775

i926

-I015

Flapwise bending moment, in-lb, at -

r/R = 0.275

-1056

182

1419

800

1559

-74

-305

-1403

-2591

r/R = 0.375

-1781
1o8

1275

12o2

1139

-588

-922

-2712

-2748

r/R = 0.450

-1783

-IC49

-257

1260

-467

-991

-2_o4
-3710

-1812

r/R = 0.575

-2440

-3813

-2897

-1481

-1613

-1287

-3522

-4121

-4200

r/R = 0.650

-5066

-5563

-5533

-5274

-2508

-3314

-4469

-4250

-6807

r/R = 0.800 r/R = 0.925

-627

413

-718

-671

-1056

215

974

866

1922

1510

175f

3028

2607

1625

470

-[365

-922

-2269

-1609

-1808

-72

1022

1003

1573

2124

2911

3571

3932

1085

-416

-2136

-1907

-2432

-2756

-2222

-1287

49

1012

888

2252

3179

3512

4160

174

-1964

-3?86

-3909

-3161

-3575

-3637

-4288

-2484

86

1230

3456

3236

2972

878

-1481

-3135

-5832

-7493

-6578

-5812

-6817

-6876

-5155

-2439

2069

3870

2596

1621

-3812

-4449

-3613

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-3781

-5089

-4341

-2664

-173

4385

4223

4906

967

755

36_

185

1553

-759

-3706

-5269

-8639

-1244d

-15102

-13278

-12383

-9770

-8687

-6115

-9898

-13447

-8466

-6333

-1888

1221

0

-2328

-5600

-7440

-4672

-716

3061

2458

-3858

-10419

-14505

-16378

-16703

-14180

-12926

-8238

-5649

-7945

-584

40

-344

6024

9624

9496

8232

4584

3384

1864

4280

10168

13192

13480

9256

968

-3152

-4600

-1192

888

4712

5992

8232

5992

(g) Blade torsional moment and pitch-horn load

I Torsional moment, In-lb, at-

Cnom'

deg

0

15

30

45

60

75

90

105

120

135

150

i65

180

195

210

225

240

255

270

285

300

315

330

345

r/R = 0.15 r/R = 0.50

338 79

1355 871

2040 1465

1699 1243

996 670

289 -106

311 187

I010 471

1269 993

690 172

295 -189

-338 -801

126 -124

-90 -472

-242 -537

-215 -606

-1L36 -1632

-1672 -1243

-1953 -1671

-1098 -888

-196 -669

355 131

-316 -562

447 181

Pitch-horn

load, Ib

47

214

325

270

149

101

74

156

152

77

4

0

0

26

-29

-36

-48

-188

-167

-76

66

109

99

84

196



TABLE 40

FLIGHT _ ¢'rwAnv TTTT_N

(a) Differential pressures

Ap, lb/sq in., at -

_nom' r/R = 0.95 r/R = 0.00 Snom'

deg x/c = x/c = x/c = XlC = xlc = x/c = XlC = x/c = XlC = x/c = x/c = xlc = x/c = XlC = deg
0.017 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

0 9.91 5._3 3.78 2.66 1.19

15 9.26 5.61 3.98 2.78 1.61

30 8.21 5.61 t.11 2.77 1.55

t5 7.78 5.51 t.t9 2.8k 1.16

60 6.36 5.73 k.38 2.59 1.22

75 t.63 t.77 t. O0 2.15 .88

90 5.k8 5.27 t.35 2.59 1.21

105 7.Ok 6.79 toS8 2.90 1.35

120 6.38 6.59 t.t8 2.92 1.3t

135 5.60 5.16 t. O1 2.53 1.15

150 t.71 t.18 3.15 2.19 .96

• 50 .136 11.07 k.79 ].kl 2.63 1.7k

• 66 .132 9.81 k.65 3.12 2.79 1.86

.70 .12t 9.11 t.66 3.61 2.97 1.90

• 62 .Okl 8.71 5.06 3.73 3.07 1.89

.51 .002 7.56 k.t8 3.k5 2.78 1.69

• k2 -.031 5.69 3.23 2.76 2.2k 1.36

.56 .0t2 5.21 3.21 2.65 2.35 1.11

.59 .0_6 6._5 3.88 3.23 2.85 1.73

• 60 .057 8.02 6.06 3.53 3.08 1.87

.53 .057 7.30 t. Tt 3.32 2.78 1.68

.51 .057 6.t9 3.59 2.75 2.37 1.t6

165 t.t9 3.80 3.06 1.96 .9k .50 .073 6.26 3.kl 2.51 2.20 1.36

180 t.95 3.9t 3.06 2.00 1.06 .56 .103 6.73 3.39 2.65 2.21 1.12

195 5.6t k.11 3.01 2.09 1.16 .60 .122 7.25 3.68 2.72 2.23 1.k8

210 6.01 k.13 3.01 2.09 1.21 .62 .128 7.58 3.80 2.75 2.22 1.51

225 6.31 k.16 2.97 2.09 1.27 .63 .lt6 7.73 3.82 2.7k 2.20 1.55

2kO 6.96 t.32 3.01 2.18 1.37 .66 .160 8.73 k. O5 2.85 2.26 1.58

255 7.23 t.3t 3.00 2.16 1.37 .61 .ISk 9.26 t. OI 2.81 2.21 1.56

270 7.6t t.t2 3.06 2.21 1.11 .61 .162 10.03 t.06 2.8t 2.23 1.58 .65 .156 270

285 9.58 5.Ok 3.3t 2.50 1.62 .72 .2tl 7.65 3.90 2.7] 2.18 1.56 .61 .233 285

300 6.5k t.07 2.82 2.02 1.27 .61 .193 8.69 3.79 2.68 2.17 1.53 .71 .152 300

315 7.69 t.tl 3.02 2.16 1.3t .60 .ltt 9.31 3.99 2.78 2.22 1.55 .6t .152 315

330 9.58 t.95 3.3k 2.38 I.k2 .55 .183 9.98 k.22 2.85 2.18 1.50 .58 .223 330

3t5 10.27 5.56 3.95 2.82 1.69 .60 .209 11.18 5.07 3.55 2.77 1.85 .65 .213 315

• 50 .213 0

.70 .077 15

• 75 .073 30

• 68 .006 kS

.57 -.051 60

.kt -.128 75

• 58 -.077 90

.68 -.Ok6 105

• 65 -.Ok6 120

• 59 -.018 135

.55 -.051 150

.56 .002 165

• 60 .060 180

• 62 .097 195

.65 .106 210

• 65 .125 225

.68 .ltl 2kO

• 66 .lt5 255

Ap, Ib/sq in., at

r/r= 085

x/c= x/c: x/c= x/c=
0.090 0.130 0.168 0.233

_ no121 j

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.040 0.335 0.500 0.625 0.760 0.915

0 11.18 7.75 k.70 3.6t 2.93 2.56 1.61 .77 .65 .t2

15 10.25 6.68 t.57 3.52 2.85 2.53 1.62 .77 .55 .22

30 10.15 7.89 t.93 3.82 3.18 2.76 1.85 .9t .75 .38

kS 10.09 8.65 5.00 k. O0 3.31 2.8_ 1.8t .90 .70 .3k

60 9.17 7.73 t.72 3.69 3.12 2.67 1.69 .73 .60 .26

75 7.66 6.57 t.39 3.26 2.81 2.32 1.51 .57 .t9 .19

90 6.39 5.35 3.90 3.06 2.13 2.10 1.31 .kS .16 .18

105 7.02 5.85 t.27 3.25 2.70 2.28 1.k9 .58 .53 .21

120 8.13 6.96 t.91 3.66 3.05 2.61 1.7k .72 .67 .33

135 9.23 7.80 5.07 3.8t 3.17 2.61 1.71 .72 .61 .31

150 8.18 6.13 t.t6 3.36 2.76 2.29 1.51 .6t .61 .31

165 7.t9 5.50 t.03 3.03 2.51 2.11 1.15 .63 .62 .32

180 7.67 5.56 3.99 3.05 2.53 2.13 1.17 .69 .67 .38

195 8.52 5.71 t.05 3.13 2.57 2.19 1.50 .72 .69 .38

210 8.82 5.65 t.02 3.12 2.51 2.21 1.52 .75 .70 .tO

225 9.01 5.60 3.99 3.09 2.51 2.21 1.50 .77 .70 .kO

2kO 9.59 5.78 t.12 3.22 2.62 2.32 1.55 .83 .72 .tl

255 9.6t 5.65 3.97 3.11 2.50 2.2k 1.t7 .78 .63 .38

270 6.76 5.t3 _.27 3.26 2.53 2.18 1.39 .71 .58 .36

285 6.25 t.05 2.89 2.23 1.79 1.69 1.11 .59 .50 .29

300 8.t0 5.25 3.73 2.9t 2.38 2.19 1.16 .83 .68 .39

315 8.81 5.31 3.83 2.96 2.38 2.19 1.kt .79 .62 .3t

330 9.01 5.73 3.9t 3.06 2.50 2.2k 1.k7 .81 .61 .tO

3t5 10.7k 7.tk t.85 3.77 3.05 2.69 1.75 .93 .69 ._3

deg

.283 0

• 131 15

.139 30

.113 _5

.Or9 60

-.001 75

.001 90

• 032 105

• 065 120

.057 135

• 065 150

• 065 165

.092 180

.096 195

.116 210

.126 225

.ISt 2kO

.178 255

.217 270

.180 285

• 16k 300

.162 315

• 229 330

.297 3k5
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TABLE 40 - Continued

FLIGHT 37, STEADY TURN

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 @nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.239 0,335 0,03_ 0.915 0.017 0.090 0.168 0.233 Q.335 0.0_5 0.915

0

15

3C

t_ 5

6C

75

90

105

120

135

150

165

18G

195

210

225

2kO

255

270

285

300

315

330 6.k8 _,.12 2.67 2.23 1.57

3k5 7.15 3.91 2.80 2.20 1.65

8.02 3.65 2.57 1.79 1.59 .69 .312 k.72 2.k7 1.76 I.kI 1.09

8.18 3.81 2.77 2.05 1.50 .51 .090 k.20 2.01 1.k6 1.18 .92

8.23 k.30 3.16 2.kl 1.76 .71 .129 k.12 2.05 I.k0 1.20 .95

8.33 k.35 3.25 2.$2 1.81 .73 .129 5.30 2.57 1.80 1.k6 1.15

8.30 k.32 3.29 2.k6 1.78 .69 .090 5.38 2.80 1.95 I.$2 1.23

7_65 3.69 2.96 2.21 1.55 .63 .090 k. O0 1.96 I.k2 1.15 .93

6.67 2.99 2.59 2.02 1._0 .53 .102 4.11 2.00 1.44 1.18 .95

6.17 3.21 2.68 2.02 1.36 .59 .135 k.43 2.31 1.63 1.31 1.06

6.22 3.62 2.90 2.18 1.k7 .58 .121 4.57 2._2 1.72 1.38 1.11

6.13 3.64 3.Ok 2.28 1.61 .66 .162 5.29 2.71 1.88 I.k9 1.17

6.80 k.O5 3.23 2.34 1.69 .65 .157 5.20 2.61 1o8k I.k7 1.17

7.27 k.Ok 3.1k 2.26 1.64 .6k .169 5.07 2.60 1.85 1.47 1.17

7.k5 3.92 3.03 2.21 1.64 .66 .172 5.02 2.50 1.78 1.k3 1.1k

7.58 3.92 2.97 2.16 1.61 .65 .172 4.85 2.32 1.67 1.3k 1.07

7.60 3.8k 2.88 2.09 1.58 .6k .169 k.38 2.08 1.51 1.22 .98

7.6_ 3.7k 2.75 2.00 1.55 .6k .176 3.57 1.82 1.35 1.10 .87

7.82 3.79 2.73 1.98 1.53 .65 .224 3.33 1.62 1.20 .98 .76

7.21 3.72 2.99 2.12 1.63 .65 .267 2.62 1.27 .97 .80 .62

5.96 1o8k 1.97 1.k2 1.09 .52 °288 2.27 1.08 .85 .69 .5k

5.16 2.k6 1.38 1.38 1.05 .k6 .090 2.7k 1.31 .97 .79 .59

5.29 3.18 1.95 1.73 1.36 .56 .152 2.30 .97 .78 .66 o51

5.72 2.86 2.15 1.78 1.25 .5k .12q 2.46 1.12 .87 .72 .5_

• 63 .191 2.85 1.39 1.04 ,85 .65

• 72 .219 3.87 2.01 1.46 1.17 .91

• 55 .148 0

.47 .131 15

• 52 .127 30

.57 .14k kS

• 61 .169 60

• 50 .lk3 75

• 51 .lkS 90

.56 .166 105

.57 .17k 120

• 59 .183 135

• 59 .177 150

• 61 .187 165

.56 .157 180

.5k .1_I 195

• 48 .125 210

.43 .102 225

.38 .081 2kO

• 29 .059 255

.27 .0_k 270

• 29 .057 285

.25 .062 300

• 29 .056 315

• 33 .082 330

.k7 .127 3k5

Ap, lb/sq in., at-

Snore' r/R = 0.40 r/H = 0.25

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.042 0,158 0.300 0,600 0.910 0.042 0.158 0.300 0.600 0.910

0 1.59 .77 .52 .30 .150 .26 .15 .10 .08 .002

15 1.72 .87 .61 .36 .150 .51 .26 .17 .10 .016

30 2.02 .99 .67 .38 .135 I.Ok .55 .3k .18 .038

kS 2.?0 1.07 .72 .kO .lkk .89 ._8 .32 .18 .029

60 2.51 1.21 .82 .42 .155 1.07 .5k .32 .16 .025

75 2._7 1.10 .75 ._1 .I_8 1.03 .5k .32 .16 .032

90 2.50 1.14 .78 .kl .150 1.11 .59 .36 .19 .Ok7

105 2.20 1.07 .77 .k3 .16k 1.2k .69 .kl .21 .0_9

120 2.8k 1.35 .90 .47 .168 I.k6 .78 .48 .26 .057

135 2.79 1.39 .93 .50 .175 1.83 .gk .56 .26 .065

150 2.09 1._k .95 .50 .176 1.81 .9k .57 .27 .068

165 2.91 I.h5 .95 .50 .171 1.80 .93 .56 .27 .070

180 2.85 1._1 .92 ._8 .160 1.66 .86 .5k .27 .066

195 2.49 1.25 .81 .kk .lk9 1.36 .72 .kS .23 .066

210 2.10 1.05 .69 .37 .136 .78 .82 .28 .17 .056

225 1.72 .87 .56 .31 .127 .32 .59 .k2 .06 .056

2kO 1.30 .69 .k6 .25 .111 .10 .15 .29 .10 .OOfi

255 .97 .Tk .43 .21 .100 .05 .07 .07 .12 -.001

270 .50 ._8 .5k .26 .093 .03 .Ok .03 .09 .016

285 .39 .]2 .2k .33 .158 .Ok .03 .01 .06 .050

300 .31 .2k .17 .lk .095 .06 .Ok .02 .05 .046

315 .66 .5k .23 .18 .097 .11 .10 .04 .06 .016

330 .92 .47 .32 .21 .099 .20 .16 .08 .08 .016

3k5 1.25 .6k .k4 .27 .133 .24 .17 .13 .10 .02k

t_llom,

deg

0

15

30

kS

6O

75

9O

I05

120

135

150

165

180

195

210

225

2kO

255

270

285

300

315

330

3_5
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TABLE 40 - Continued

FLIGHT 37, STEADY TURN

(b) Section aerodynamic loading

_fiom,
aeg

0
15
30

t_5
60
75

90
105
120
135
150
165
180
195
210

225
2_0
255
270
285
300

315
330
3_5

Section aerodynamic loading, l, ]b/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R= 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

1.u, 7
2.53

4.98
u,.55
I,,. 8k
_.82

5._0
6.07
7.13
8.34
8.39

8.35

7.88

6.60
_.82

3.58

2.01

1.15

.81

.69

.69

.89
1 ._,9
1.81

8.07
9.08

10.0_
10.83
12.09
11.34

11.12
11.2 _,
13.50
13.80

1_.11
1h.18
13.71

12. 16
19.33

8.52

6.83

5.97

5._1
4.52

2.68

3.91
5.03

6.73

17.33
11',. 73
15.13

18.25
19.1,8

lk_63
lk.95
16.67
17.36
18.93
18.60

18.61
17.87

16.93
15.2k
13.29
11.85

9.39

8.22

9._1

7.76
8.60

10.23
Ik._O

25.01
2b,. _k

28.00
28.65
28.12
25.09

21.78
22.13
23.53
2k.70
26.23
26.17
26.09

25.90
25._

25.06

25.35
25.78

18.01
16.26

20.21

19.79
2_.86

26.07

30.19
28.17

31.08
31.05
28.29
21..72

21.72
2_. 18
28.28
29.13
26.10

2_.24

2h.82

25.8_

26.17

26.23

27.k0
26.32

2h.22

19.1b
25.10
25.15

26.06

31.10

30.32
30.39
30.69
30.51
26.81
20.38

21.05

25.73
30.65
26.90
22.?2
21.79
22.89

2_.23
2b,. 9k
25.20

26.83
26.88

27.59
25._3

26.16
26.70
27.32
32.32

29.69
31.17
30.51
29.61
27.02

21.86
26.08
30. k_
29.65
25.25
21.49
20.06

21 .b2
22.7?
23.37
23.95
25.28

25.35
26.03
30.25

23.92
25. kb,
28.28
32.02

(c) Harmonic analysis of blade root motions

Pitch motion

0

I

2

3

4

5

6
7

8

9
10

An, s, deg

12.726

2.7h2

.000

-.050

-.159

-.136

.005

-.018

.000

.000

.023

Bn, s, deg

-3.578
.0_1

-.082
-.OSh

.050

.OSk
-.032
-.018
-.91_
.005

I0

Os = AO + 7- (An, s cos n _nom

n= 1

+ Bn, s sin n _nom)

Flap motion

an, s, deg bn, s, deg

0 5.172

1 -. 66Z_

2 .063

3 .I_0

.103

5 -.043

6 -.036

7 -.0_5

8 .032

9 -.008

10 .016

-1.130
-.03_

-.0_0
.117

-.053
.000

-.016

• 026
.01k

-.02_

10

_s = a0 + _- (an, s cos n @nom

n= 1

+ bn, s sin n _nom)

Lag motion

n En, deg Fn, deg

10

_ =E0+ _ (Enc°Snt_nom

n=l

+ F n sin n _nom)

199



"0

0
L)

i

0

.<
[..,

.9,o

0

...a

J

.-,i

,-]

,w

..-
! I

leooeeooeoe

_'J,''l',''"
I

_,'_'j,'" ",',''

0

+

0
r,

+

0

II

'_'1"_'1"1'1" I"

I

eeoooeoIIlei0

P

rx.l_('XlOOO

=_ ('_ ' l" _" t" ; t" t" I" t"
I

e.o..,ll.l_

I

llelllll" tl

1''2"21''I'I'I"
I

3_ "_ ," ," " " ," ," ,"

fill I

_o_oo

I

t

2OO



TABLE 40 - Cu.cluded

FLIGHT 37, STEADY TURN

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

0

15

3O

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

-688

65

1079

1706

1410

3120

-483

1980

851

-494

999

1353

-1155

258

566

863

851

19

1056

-984

965

1250

-27

817

-553

66

264

1172

2582

660

-437

-2277

-2195

-800

-305

107

-1328

-2261

0

652

1023

1769

1345

1386

2054

2401

3069

1031

-1058

-1311

-63

1157

2025

45

380

-2052

-2296

-1573

-1220

-1745

-2052

-2667

-1392

27

416

1772

1483

3155

3164

3526

3263

36

-1718

-2443

-144

934

677

-172

-1088

-3034

-3034

-3244

-1937

-2948

-2758

-2176

-2824

-850

123

829

1860

3443

3539

4121

1736

-449

-3270

-3367

-2971

-1176

-1933

-1088

-3235

-3833

-4590

-3481

-3473

-4353

-4045

-4071

-5004

-3552

-1035

267

2951

3277

3119

2529

-445

-2601

-4614

-4484

-6285

-4982

-3897

-3439

-3310

-4405

-5798

-4653

-7469

-6534

-6464

-7390

-7240

-7409

-4206

-335

3187

3934

3018

-713

-3529

-4992

(f) Chordwise bending moment
(g) Blade torsional moment and pitch-horn load

Chordwise bending moment, in-lb, at-

r/R = 0.150 r/R = 0.825

-4909

-6195

-7335

-3721

-4616

-1132

4159

3003

3068

1945

-449

545

1391

186

-1539

-3428

-7693

-8589

-13017

-14563

-12138

-11535

-9354

-9044

r/R = 0.375 r/R = 0.575

-7261 2454

-10338 1062

-12226 502

-7945 694

-7733 7462

-1888 8262

-423 8134

-1498 8038

-2979 4150

-6284 2502

-6121 3638

-2735 6646

2198 11238

3419 14550

781 11638

-5177 6022

-11656 678

-15482 -4506

-15238 -3578

-16817 918

-13057 118

-11950 3990

-8189 6806

-6952 7270

_/nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Torsional moment, in-lb, at -

r/R = 0.15 r/H = 0.50

-171 -173

922 764

1420 770

1848 1533

1765 963

949 608

673 334

510 393

1111 841

1321 698

584 166

-78 -444

-246 -330

-481 -639

-306 -354

-216 -679

-8 -443

-855 -1325

-1530

-1152

-591

243

-31

311

Pitch-horn

load, lb

64

106

254

278

244

185

102

105

-1311

-768

-791

-16

-343

-52

162

157

77

15

-14

0

-40

6

-3

-45

-157

-134

0

01

130

97

201
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TABLE 41

FLIGHT 38, STEADY TURN

(a) Differential pressures

Ap, lb/sq in., at-

_nom' r/R = 0.05

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 Q,Q_ 0.168 0,233 0.335 0.62_ 0.915

6 9.3k 5.3k 5.82 2.71 1.60 .60 .111

21 8.70 5.86 k.33 2.83 1.66 .71 .139

36 8.53 8.08 k.38 2.88 1.67 .70 .093

51 6.89 7.10 k.31 2.60 1.33 .52 -.002

66 3.60 k.22 3.66 2.0k .80 .37 -.032

81 3.36 3.52 3.35 1.8k .57 .36 -.00k

96 5,17 5.03 k.22 2._ .85 .k6 .055

111 5.27 5.75 5.03 2.51 1.08 .50 .OkO

126 k.33 k.62 3.72 2.25 .95 .aS .0k2

lkl 3.7k 5.73 3.00 1.81 .79 ._2 .029

156 3.39 3.18 2.5k 1.56 .71 .k2 .063

171 k.92 3.95 2.97 1.96 1.05 .56 .109

186 5.25 3.90 2.92 1.92 1.09 .57 .Ilk

201 5.87 3.92 2.95 1.97 1.19 °59 .130

216 6.19 3.92 2,86 1.97 1,23 .62 .1k3

231 7.1k _.18 2.97 2.10 1.38 .66 .ISk

2k6 7.18 k.01 2.83 2.01 1.3] .59 .136

261 6.69 3.75 2.6k 1.86 1.22 .5k .132

276 8,93 k.52 3.16 2.28 1.5_ .71 .191

291 7.08 k.35 3.09 2.20 1.58 .72 .315

306 9.93 5.k8 3.5k 2.63 1.83 .75 .221

321 9.05 k.55 3.05 2.06 1.23 .kO .lk3

336 10.52 5.35 3.55 2.5¼ 1.70 .63 .191

551 10.50 5.39 3.72 2.57 1.63 .57 .157

r/R = 0.90 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0.335 0.625 0.915

10.68 k.87 3.k2 2.75 1.9k

I0.k3 5.01 3.59 3.01 2.11

9.68 6.61 3.8k 3.38 2.31

8.k6 6.81 3.71 3.06 2.06

6.60 k.72 3.01 2.72 1.69

_.36 2.51 2.15 2.05 1.22

_.95 2.80 2.52 2.3k 1.k8

6.56 k.31 3.37 2.85 1.81

6.58 k.65 3.16 2.72 1.67

S.70 3.36 2.78 2.30 I.k_

5.2k 2.97 2.37 1.9k 1.29

6.21 3.52 2.73 2.2k 1.57

7.00 3.78 2.83 2.2k 1.60

7.57 3.86 2.8k 2.22 1.63

7.k2 3.77 2.73 2.1k 1.60

8.78 k.l_ 2.9k 2.26 1.70

9.55 k.09 2.87 2.19 1.66

8.98 3.77 2.62 1.99 1.51

9.68 _.23 2.96 2.31 1.78

7.91 3.92 2.59 1.9k 1.63

9.27 k.80 3.k0 2.66 2.01

8.95 3.53 2.19 1.61 1.22

10.78 5.2¼ 3.66 2.81 2.0k

11.Ot_ k.65 2.99 2.25 1.k9

.57 .089 6

• 70 .110 21

.84 .063 36

• 66 -.033 51

.aS -.12k 66

• 3_ -.IU5 81

.k6 -.107 96

.56 -.082 111

.Sk -.089 126

.k9 -.091 lkl

.k9 -.02k 156

• 63 .OkO 171

.63 .089 186

• 65 .103 201

• 68 oI_5 216

.72 .lk8 231

.67 .lkO 2k6

.62 .126 261

.77 .211 276

.70 .317 291

• 88 .271 306

.k6 .279 321

.91 .267 336

.k_ .307 351

&p, Ib/sq in., at-

_ noITl '

deg x/c = x/c =

0.017 0,040

6 11.60 7.97 k.98 5.76 3.05

21 10.91 9.75 5.35 k.19 3.56

36 10.96 10.23 7.53 b,.k8 3.93

51 9.96 8.99 7.06 _,.7k 3.6k

66 6.9_ 5.92 _.61 3. 13 2.90

81 5. 1 1 k ,02 3.27 2.kl 2. I 3

96 5.97 b,.90 3.93 2.92 2.55

I 1 I 7.29 6.10 k.81 3.56 3.02

126 7.93 6.93 5.63 3.69 3. 16

lkl 7.20 5.87 k.50 3.32 2.79

156 6.93 5.28 k.lO 3.00 2.59

171 8. 13 6.Ok k.k3 3.37 2.89

186 8.70 6.09 k.k6 3.39 2.88

201 9.23 5.99 k.kO 3.39 2.86

216 9.32 5.93 k. Sk 3.3k 2.8k

231 10.13 6,06 k.52 3.50 2.9k

2k6 10.05 5.92 k.30 3.3k 2.77

261 9 • 18 5.50 _.97 3.08 2.53

276 6.08 5.kO k.75 3.76 3.01

291 8.77 5.37 3.83 2.91, 2.kk

]06 6.26 5.59 k.70 k.01 3.55

-_21 8.89 5.55 _.69 2.67 2.08

336 9.5_ 7.95 5.63 k. _',7 ].71

551 10.89 7.68 k.87 3.66 3.03

r/R = 0.85

x/c = x/c = x/c = x/e =
0.090 0.130 0.168 0.233

x/c= x/c=
0.335 0.500

2.37 1.k3 .71 .66

2.96 1.99 1.05 .Sk

3.26 2.20 1.15 .93

3.00 2.05 .99 .80

2.28 1.53 .6_ .5_

1.66 1.15 .39 .k0

1.9k 1.33 .51 ._9

2.35 1.60 .67 .63

2.kk 1.6k .66 .63

2.1k 1.k9 .60 .60

1.98 l.kl .62 .6k

2.27 1.6_ .78 .75

2.30 1.62 .82 .79

2,31 l*6k .85 .81

2.32 1.6_ .90 .83

2.kk 1.69 .9k .83

2.31 1.58 .87 .7_

2.18 I.k3 .78 .68

2.50 1.55 .86 .72

2.07 1.k3 .85 .71

3.08 2.20 1.27 .99

1.75 .99 .5_ .52

3.0_ 1.99 1.10 .87

2._9 1.69 1.07 .9k

_norn _

x/c = x/c = x/c = deg

0.625 0 369 0 915

• k2 .365 6

• _1 .199 21

.k5 .201 36

.36 .115 51

.17 -.003 66

.Ik -.02k 81

•20 .008 96

• 28 .032 111

• 29 .036 126

.28 .0_0 Ikl

• 33 .055 156

.k2 .I06 171

.kS .119 186

• k6 .lk3 201

.k8 .175 216

• k9 .196 231

.kl .192 2k6

._6 .186 261

.k2 .2_5 276

.kl .228 291

• 56 .316 306

.38 .301 321

.56 .331 336

.72 .513 351

L:_)2
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(a)

Ap, lb/sq in., at

TABLE 41 - Continued

FLIGHT 38, STEADY TURN

Differential pressures - Concluded

_nom' r/R = 0.75

deg x/c = x/c = x/c = x/c = x/c =

0.017 0.090 0._68 0.23_ 0.335

6 6.90 3.89 2.73 1.98 1.kk

21 7.68 3.81 2.73 2.09 1.52

36 8.11 _.82 3.31 2.66 1.93

51 8.11 k.35 3.17 2oh8 1.78

66 7.73 3.63 2.92 2.16 I.hl

81 _.h8 2.55 2.25 1.68 1.01

96 5.55 2.57 2.23 1.80 1.07

Ill 5.hl 3.20 2.65 2.07 1.2h

126 5.5h 3.37 2.85 2.2_ 1.38

lhl 6.07 3.71 3.Oh 2.35 1.51

156 6.h8 3.75 2.98 2.28 1.50

171 6.85 3.92 3.05 2.35 1.62

186 7.23 3.9h 2.99 2.30 1.59

201 7.23 3.7h 2.76 2.08 1.h7

216 7.25 3.h9 2.52 1.90 1.kS

231 7.h9 3.59 2.50 1.89 I.hl

2h6 6.69 3.72 2.76 2.16 1.59

261 5.28 2.26 2.26 1.61 1.h2

276 h.32 1.56 I.h6 .73 .63

291 h.06 2.h2 1.61 1.18 .99

306 h.61 3.57 2.17 1.98 1.59

321 k.69 2.15 1.87 1.09 .86

336 5.29 3.h8 2.36 1.8h 1.h3

351 6.16 h.69 3.h2 2.5h 2.19

x/c = x/c = x/c = x/c =

0.625 0.915 0.017 OTO_I 0

• 52 .082 k.87 2.20

.58 -.038 k.95 2.2h

.71 .003 5.h9 2.50

.67 /.023 6.21 2.87

• 52 -.011 h.hO 2.07

• h3 .013 k. 13 2.03

.h3 .05h h.02 2.02

• 50 .070 _,.37 2.19

.55 .092 5.36 2.63

• 57 .106 5.59 2.71

• 58 .137 5.h6 2.67

• 67 • lk2 5.89 2.83

.66 .139 5.86 2.72

.55 .037 5.22 2.h2

.55 .03h t,.80 2.22

• 53 .Oh8 h.17 1.87

.51 .056 3.37 1.hk

.61 .151 2.53 1.00

.27 .060 2.11 .86

.38 -.018 2.29 ,gh

.60 .051 3.16 1.32

.h_ .103 2.6h 1.05

.5h .02k 3.27 1.k3

• 97 .163 k.30 1.91

r/R = 0.55 _nom'

x/c = x/c = x/c = x/c = x/c = deg

0.168 0.233 0.335 0.6_5 0.915

1.56 1.37 1.09 .33 .197 6

1.55 1.36 1.08 .39 .183 21

1.75 1.53 1.21 .h6 .215 36

1.97 1.65 1.31 .k6 .207 51

1.h7 1.23 .96 .h6 .12h 66

1.h3 1.20 .92 .h7 .1Oh 81

1.hh 1.19 .92 .h7 .!18 96

1.5h 1.28 1.00 .53 .lhl 111

1.83 1.h9 1.1h .58 .158 126

1.89 1.56 1.20 .60 .156 lhl

1.87 1.55 1.19 .60 .170 156

1.98 1.62 1.25 .63 .152 171

1.92 1.59 1.22 .61 .13h 186

1.72 1.50 1.20 .h2 .188 201

1.59 1.kS 1.12 .36 .189 216

1.36 1.21 .96 .28 .191 231

1.07 .98 .78 .23 .16k 2k6

• 77 oTh .60 .1_ .107 261

.67 .6k .55 .11 .101 276

• 73 .70 .59 .13 .11h 291

• 95 .87 .69 .16 .13h 306

.73 .68 .5h .lh .157 321

1.Oh .9h .77 .18 .165 336

1.35 1.20 .95 .31 .173 351

4p, Ib/sq in., at -

_nom' r/R = 0.40

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.042 0.158 0.300 0.600 0.910 0.042 0.158

6 2.10 .96 .73 .30 .000 .h9 .20

21 1.79 .85 .69 .30 .003 .77 .39

36 2.09 .99 .78 .31 -.002 1.18 .57

51 2.hO 1.23 .89 .35 .012 1.06 .51

66 2.26 1.08 .71 .h2 .093 1.05 .52

81 2.11 !.06 .67 .h3 .117 1.17 .57

96 1.98 1.03 .69 .h8 .lhO 1.19 .60

III 2.35 1.25 .79 .51 .lh7 !.5_ .79

126 2.7h 1.hh .90 .59 ol73 1.85 .92

Ikl 2.92 1.56 .96 .61 .171 1.93 1.00

156 3.0_ 1.65 1.02 .63 .169 2.09 1.10

171 2.99 1.62 .99 .61 .160 2.11 1.08

186 2.85 1.52 .93 .58 .151 1.86 .97

201 2.51 1.2h .87 .37 .032 1.25 1.1h

216 2.10 1.01 .7h .26 .006 .55 ,76

231 1.91 .89 .59 .18 -.013 .22 .23

2k6 1.76 .77 .66 .11 -.035 .11 .05

261 1.17 .37 .57 .13 -.063 .09 .02

276 1.03 .28 .38 .19 -.0_1 .07 .01

291 1.05 .31 .28 .09 -.00h .07 .01

306 .96 .2h .26 .08 -.028 .10 .02

321 1.16 .39 .38 .11 .011 .Ik .Oh

336 1.21 .hi .h6 .15 .Ok, .15 .Oh

351 1.67 .7h .61 .25 -°007 .29 .13

r/R = 0.25 Snom'

x/c = x/c = x/c = deg

0.300 0.600 0.910

• 11 .05 .003 6

• 25 .13 .022 21

• 35 .16 .027 36

• 32 .Ih .022 51

• 32 .15 .Oh1 66

.35 .15 .055 81

• 38 .18 .067 96

• h8 .22 °079 111

.57 .25 .088 126

• 62 .27 .097 lhl

.69 .30 .117 156

• 70 .31 .I06 171

• 61 .27 .111 186

.39 .20 .089 201

.57 .06 .080 216

.hl .Oh .009 231

.!1 .07 -.015 2k6

• Oh ,06 -.015 261

• 03 .Oh -.006 276

• 02 .03 .008 291

• 02 .Oh -.003 306

.Oh .Oh -.003 321

.Oh .Oh .001 336

• 09 .06 .007 351

_3



TABLE 41 - Continued

FLIGHT 38, STEADY TURN

(b) Section aerodynamic loading

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

6 !.80
21 3.63
36 5.19
51 k.62
66 k.15
81 5.20
96 5.59

111 1.12
126 8.38
Ikl 8.99
156 9.91
171 9.92
186 8.86
201 6.82
216 k.89
231 2.5k

2k6 1.00
261 .62
276 .kk
291 .k2
306 .k8

321 .65
336 .69
351 I.]9

9.k5
8.58
9.66

11.26
10.83
10.55
10.Tk

12.25
lk.20
15.02
15.70
15.3k
1_.k5

11.61
9.32
7.72
7.Ok
5.11
k.k7

3.72
3.29

k.55
5.32
7.57

15.7_
16.09
18.13
19.88
15.02
I_.Sk

1_.50
15.86
18.56
19.20
19.05
20.08

19.56
17.kk
16.0_
13.70
10.96

7.93

6.88
7.5_
9.61
7.92

10.56
13.87

23.35
2k.08
29.19

27.37
23.53
18.21
17.93
20.k7
21.98
23.80

2k.lk
25.65
25.70
23.56
22.58
22.8k
23.k9

19.75
11.53
lk.58
21.35
15.30
20.90
30.k9

30.61

3k.05
38.9k
35.k6
2k.95
18.1k
21.65

26.k9
28._3
25.05
23.90
27.37
28.0k
28.56
28.7k
30.07
28.50

26.12
26.69
25.75
31.81
22.59
3k.32

32.91

30.87

]2.60
36.13
32.97
2k.89
16.k2
19.60

26.07
25.56
21.31
19.33
23.k6
2k. Tk
25.35
25.27
27.73
27.61

25.k7
29.31
26.30
32.21
22.95
3k.60
28.k0

30.10

32.07
3k.82
29.55
19.29
16.86
23.k8

26.6k
21.83
18.09

16.19
21.30
21.57
22.61
23.05
25.12
2k.0k
22.29

28.17
27.13
]2.25
25.10
31.27
30.89

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 Ik.279
I 2.09k
2 .075

] -.2]k
k -.169
5 .076

6 .076
7 -.102
8 -.073

9 -.088
10 -.006

-6.039
.085

-.018
.161
.2_8

-.I08
-.105
-.003

-.006
.020

10

n=1

+ Bn, s sin n (_Jnom - 60)]

Flap motion

an, s , deg bn, s, deg

0 5.671
I .k2k

2 -.09k
3 .029
k .102
S -.118

6 .00k
7 -.0kS
8 .029
9 .000

I0 -.02k

-.971
-. 192
-.11k
-.0kS

.037

-.053
-.020
-.0_1
-.020
-.012

10

 sao÷ fanscosnI nom8°)
n=l L

+ bn, s sin n _nom - 80)]

Lag motion

0
1
2
3
k
5

6
7
8
9

10

En, deg Fn, deg

5.801
-.k21 .065

-.026 .072
• 080 .072
• 0_0 .007
.022 -.018
.012 -.009

.001 -.005

.001 -.OOk
-.008 .003
-.005 -.005

10

 Eo+ EEocosn  nom0°)
n= 1

+ F n sin n (tPno m - 6°)]

2O4
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TABLE 41 - Concluded

FLIGHT 38, STEADY TURN

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 _r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

6

21

36

81

66

81

96

111

126

141

156

171

186

201

216

231

2k6

261

276

291

3C6

321

336

351

_nom'

deg

6

21

56

81

66

81

96

111

126

141

156

171

186

201

216

231

2u6

261

276

291

306

321

336

351

-1299

6806

7kl

_580

5375

3759

274

2269

1722

-3k2

3k56

399

1117

616

3922

1710

231_

5090

1060

855

2k63

5101

2178

2109

990

2046

1782

1852

3028

1_69

-875

-1025

-660

-635

-388

-1073

-2277

66

l?kl

1790

2186

2549

2054

2368

5663

3655

]671

-91

2170

-172

3887

1645

3155

624

-5k

-22_2

-2206

-154

-1709

-796

-2251

534

570

2387

2396

2895

3526

4014

4683

5155

363k

-488

61

-1819

2_46

958

1055

-521

-731

-3k69

-3765

-1800

-3k69

-2963

-2897

-1819

-1861

1358

1578

2121

5753

k258

4058

4716

1320

-588

-2785

-2klk

-1525

1529

-2k93

-108

-2845

-3857

-k455

-4200

-4543

-4737

-3303

-5080

-307_

-1111

1300

2690

_829

4371

3350

lk76

-874

596

-602k

-_k62

-6293

-1159

-k711

-1925

-k751

-5218

-7039

-8203

-7935

-7828

-6572

-8691

-6303

-S029

-17k

2672

_562

k_83

233k

-5368

-26kl

-2562

-6569

-8609

-8k36

-9791

-900

-k576

-395k

-kk56

-8969

-llk6k

-9k35

-7050

-8996

-7380

-91_7

-6893

-_383

-178

2008

2835

-1559

-6721

-5821

-6_90

-5088

-7811

-5825

-9227

-321

-3891

-3k53

-k811

-5679

-6059

-_811

-_278

-6395

-kk97

-66_3

-k928

-k563

-3037

-3533

-58_

-kkk6

-5329

-6059

-5263

(f) Chordwise bending moment (g) Blade torsional moment and pitch-horn load

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.575 r/R = 0.825

-5315

-8767

-]70k

-3687

-3215

4k20

]606

1490

497_

-122

-46k

3915

1913

-382

-1799

-k176

-8_3

-11176

-15702

-15279

-12999

-109_8

-9548

-5332

r/R = 0.375

-7261 lk22

-10598 638

-8140 -1490

-_858 4510

-2458 10382

_705 7118

2968 9582

_0 692,6

• -557 1358

-4168 k286

537 5934

_5_2 9550

8C75 1_654

4591 15038

1628 8k14

-6756 3150

-1Cl10 -2338

-12617 -_550

-12731 -2_34

-13187 -50

-11054 157_

-ka12 561k

-2051 10190

-1628 68k6

12746

15035

12371

13176

1870_

1_027

1669q

14649

123_3

15866

15079

16726

18300

20569

16763

16470

13085

11492

12764

14631

lk576

15143

185h6

1567_

V' eO

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

_21

3]6

351

Torsional moment, In-lb, at-

r/R = 0.15

575

53k

26k2

2277

11t2

19

Ik5

877

Iik3

798

-792

-75

-802

-616

-978

-170

-85W

-355_

-259k

-1150

559

-2335

-Sb9

-1103

Pitch-horn

r/R = 0.50 load, Ib

5

2k6

333

389

190

102

$5

158

Ik9

39

-13

19

-100

-37

-I

-7

-329

-322

-36

110

W

-81

12_

lk08

85

2765

1906

1066

lkk

280

97k

1012

597

-766

299

-578

-171

-899

-2_0

-1026

-2705

-11kl

-1080

536

-1837

6O2

-lk29

2O6



TABLE 42

(a) Differential pressures

Z_p, lb/sq in., at -

r/R = 0.95 r/R = 0.90 q"nom'¢'nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0,168 0.233 0.335 0.625 0.915 0.017 0,090 0.168 0.233 0.335 0.825 0.915

0 10o60 6.29 3.97 3.03 1.98 .88 .326 11.01 5.32 3.55 2.76 1.92 .9k .k08

15 lO.4k 5.37 3.69 2.5k 1.59

30 8°92 5.21 k.02 2.77 1.55

45 6.70 5.11 k.03 2.41 1.21

60 k.92 4.53 3.71 2.13 .91

75 3°82 k. O5 3.50 1.88 .69

90 ko21 k.30 3.70 2.07 .81

105 3.97 k.27 3.63 1.9k .64

120 3.32 3.72 3.1k 1.94 .67

135 3.01 5.15 2.76 1.72 .60

150 3.96 3.65 3.03 1.89 .8k

165 4.66 3.88 3.08 1.99 1.03

180 6.83 k.96 3.60 2.51 }.kS

195 6.73 k.55 3.28 2.28 1.37

210 6,59 k.29 2.96 2.10 1.27

225 6.3k k.04 2.82 2.02 1.28

240 7.01 k.26 2.90 2.12 1.37

255 7.5k k.21 2.84 2.10 1.37

270 6,52 3.83 2.60 1.87 1.21

285 8.01 k.79 3.06 2.29 1.55

300 4.92 2.93 1.87 1.38 1.06

315 5.29 k.81 3.53 2.70 1.99

330 5.80 3.15 1.81 .95 .47

3k5 9.61 5.13 3.44 2.k7 1.51

0

.kl .188 11.01 k.85 3.30 2.55 1.55 .45 .2k5 15

• 60 .071 9.98 k.51 3.57 2.91 1.81 .61 .040 30

.51 .022 7.53 4.13 3.01 2.54 1.52 .52 -.037 kS

.k4 -.010 6.18 3.55 2.71 2.29 1.29 .43 -.097 60

.37 -.031 k.82 2.75 2.33 1.97 1.08 .35 -.145 75

• k3 -.OOk k.86 2.78 2.32 2.05 1.15 .39 -.119 90

.34 -*022 k.26 2._5 2.08 1.85 .96 °33 -o15k 105

.39 .Olk 5.Ok 3.02 2.3k 2.07 1.11 .40 -.128 120

.39 .02k _.67 2.71 2.07 1.91 t.Ok .kS -.093 135

.k9 .057 5.59 3.19 2.36 2.09 1.22 .49 -.Ok6 150

.59 .126 6.37 3.52 2.60 2.23 1.36 .60 .OS7 165

.72 ,150 8.35 4.52 3.2k 2.61 1.7k .72 .091 180

.71 o156 8.kO 4.29 3.03 2.42 1.6k .71 .117 195

.62 .134 8.18 3.99 2.73 2.14 1.49 .62 .086 210

.67 .168 8.06 3.81 2.63 2°09 1.49 .67 .lkl 225

.68 .180 9.29 3.90 2.68 2.10 1.52 .66 .152 2kO

• 62 .15k 9.71 3.77 2.57 1.98 1.kk .59 .16k 255

• 56 .lk2 7.86 3.39 2.26 1.79 1.25 .50 .152 270

o73 .229 S.01 k.02 2.94 2.36 1.55 .66 .258 285

.67 °286 6.3k 2.78 1.80 1.33 .93 ok8 .320 300

.98 .365 k.89 3.88 2.93 2.52 2.09 1.16 .360 315

.26 .107 6.25 2.43 1.35 .95 .66 .51 .258 330

.57 .178 10.48 k.57 3.23 2.52 1.56 .6k .14k 345

I_ nOm '

Ap, lb/sq in., at - -1

r/R = 0.85 $nom' I

deg x/c = x/c =

0.017 0.040

0 9.59 7.50 k.95 3.95 3.29

15 11.18 8.15 k.81 3.68 2.92

30 10.71 9.23 k.93 3.8k 3.13

45 9.07 7.02 k.52 3.33 2.76

60 6.98 5.k9 3.88 2.83 2.kl

75 5.51 4.35 3.22 2.60 1.97

90 k.66 3.61 2.77 2.27 1.73

105 k.k2 3.55 2.6k 2.06 1.61

120 5.78 k.58 3.46 2.62 2.00

135 5.82 k.k9 3.51 2.49 2.07

150 6.58 5.02 3.85 2.82 2.32

165 7.22 5.36 3.9k 2.97 2.k8

180 9.56 7.10 4.77 3.72 3.06

195 9.85 6.25 k.50 3.k8 2.87

210 9.68 5.85 k.15 3.21 2.61

225 8.77 5.55 5.81 2.97 2.40

2kO 8.89 5.27 3.75 2.95 2.36

255 5.46 k.83 4.20 3.33 2.51

270 3.08 2.80 2.61 2.35 1.97

285 2.78 2.k3 2.27 1.89 1.36

300 5.65 3.80 2.69 2.16 1.57

315 5.25 4.kl 3.5k 3.15 2.7k

330 5.60 3.51 2.12 1.5k 1.18

345 9.39 6.07 k. ll 3.07 2.5k

x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c =
0.090 0.130 0.168 0.233 0.335 0.500 0.625 0.769

X/'C = deg

0915

2.95 2.01 1.19 1.01 .70 .457 0

2.52 1.52 .70 .59 .38 .277 15

2.7h 1.77 .83 .61 .25 .Ilk 30

2.39 1.52 .68 .Sk .23 .053 45

2.11 1.30 .51 .kS .18 .018 60

1.71 1.03 .30 .32 .08 -.042 75

1.57 .99 .29 .35 .11 -.03k 90

1.57 .87 .21 .28 .07 -.052 105

1.75 1.1k .38 .40 .17 -.006 120

1.77 1.17 ._2 .k7 .22 .016 135

1.98 1.33 .5k .56 .28 .049 150

2.11 1.k6 .67 .68 .39 .090 165

2.61 1.77 .85 °81 .46 .127 180

2.k7 1.67 *8k .79 .k6 .129 195

2.27 1.51 .72 .68 .39 .112 210

2.16 I.k5 .75 .71 .k3 .131 225

2.16 1.43 .77 .67 .kO .153 2kO

2.17 1.44 .69 .57 .35 .192 255

1.86 1.09 .61 .57 .42 .225 270

1.6k 1.17 .83 ,71 .54 .371 285

1.50 .90 .50 .k8 .33 .190 300

2.6_ 1.93 1.17 .86 .53 .299 315

1.21 .77 .k_ °44 .29 .27k 330

2.30 1.45 .71 .5k .31 .172 3k5

_T



TABLE 42 - Continued

FLIGHT 39, STEADY TURN

(a) Differential pressures - Concluded

_p, Ib/sq imp at-

_nom' r/R = 0.75 r/R = 0.55 g_nom'

deg Xlc = x/c = xlc = x/c = x/c = x/c = x/c = xIc = x/c = x/c = x/c = x/c = xlc = x/c = deg

0.017 0.090 0.168 0.23_ 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.825 0.915

C 6.29 _.2k 2.97 2.30 1.81

15 7.40 k.21 3.03 2.18 1.55

30 8.3k k.22 3.05 2.31 1.65

hS 8.27 3.88 2.91 2.20 1.51

60 7.39 3._1 2.71 2.Oh 1.3k

75 6.6k 3.21 2.60 1.93 1.20

90 5.h9 2.57 2.1h 1.73 1.0_

105 _.h3 2.10 1.81 1.50 .86

12C _.13 2.h9 1.97 1.68 1.05

135 k. Tk 3.11 2.k_ 1.91 1.28

150 5.90 3.8k 3.12 2.31 1.61

165 6.58 3.89 3.09 2.30 1.68

180 7.32 h.h6 3.39 2.51 1.85

195 7.8k _.2h 3.15 2.31 1.72

210 8.09 3.92 2.85 2.07 1.53

225 7.93 3.h7 2.55 1.87 1.k3

2_0 7.29 3.k0 2._h 1.77 1.36

255 6.15 2.8k 2.h2 1.76 1.h9

270 _.69 I.k9 1.52 .92 .79

2_5 3.07 .85 .86 .51 .k9

300 3.50 2.30 1.65 1.27 .97

315 h.21 3.31 2.32 1.79 I.h2

530 _.35 2.Ok 1.90 1.19 .91

]h5 5.09 3.02 2.06 1.58 1.18

.83 .237 h.21 2.1h 1.62 1.30 .99 .kS .176 0

• 58 .190 h.63 2.23 1.58 1.29 1.01 .k9 .128 15

• 61 .095 h.59 2.20 1.55 1.26 .96 .k8 .111 30

.56 .078 k.35 2.1_ 1.51 1.22 .98 .h7 .132 _5

• 50 .066 3.62 1.78 1.27 1.05 .8h .k3 .129 60

• 38 .012 3.65 1.79 1.27 1.05 .83 .h3 .136 78

• 37 .052 2.81 1.h2 1.07 .81 .68 .37 .123 90

• 30 .057 2.66 1.33 1.07 .77 .67 .35 .13h 105

.k2 .095 3.17 1.65 1.22 .96 .81 .kh .153 120

.52 .135 k.k2 2.26 1.61 1.30 1.03 .52 .163 138

.61 .169 h.71 2.h2 1o72 1.hO 1.13 .5_ .18k 150

• 71 .200 h.83 2.k8 1.76 1.h3 1.15 .57 .175 165

• 76 .200 5.03 2.53 1.81 1.h8 1.19 .58 .169 180

• 68 .195 h.87 2.kI 1.77 I.h5 1.17

.57 .171 3.19 1.3k 1.23 1.22 1.2h

• 58 .17_ 1.73 .72 .83 .78 .71

• 52 .216 1.kl .61 .63 .63 .61

.82 .302 1.25 ._3 .h5 .k0 .33

.h7 .268 1.16 .h6 .k6 .hO .26

.29 .202 1.13 .57 .57 .h8 .32

• k0 .130 1.k3 .71 .63 .50 .36

.52 .178 1.7k .7_ .67 .58 .kh

.52 .292 2.2h .99 .7k .62 .k7

.h3 .1h7 3.33 1.62 1.19 .95 .71

• 55 .lk6 195

• 78 .309 210

• hi .2k5 228

.53 .285 2hO

• 25 .095 255

• lh .052 270

• Ik .028 285

• 19 .O6k 300

• 27 .071 315

• 22 .065 330

• 33 .t12 3h5

I

,',p, Ib/sq in., at -

:!_nom' r/R = 0.40

deg x/c = x/c = x/c =

0.042 0.158 0.300

0 1.12 .6h .kS

15 1.k8 .76 .51

50 1.85 .86 .58

kS 2.12 .97 .6h

60 1._8 .71 .55

75 2.02 .90 .63

90 1.kh .73 .k6

105 2.06 .96 .66

120 2.Oh .95 .70

135 2.39 1.18 .83

150 3.02 1.50 .98

165 2.92 I.k9 .99

180 2.80 1.39 .91

195 2._ 1.12 .71

210 1.62 .81 .51

225 1.09 .59 .37

2_0 .69 .k_ .26

255 .kS .32 .20

270 .23 .2h .17

285 .20 .21 .12

300 ._ .Ph .lh

315 .51 .31 .25

330 .67 .39 .23

_5 1.07 .52 .kO

r/R = 0.25 _nom'

X/C = x/c = X/C = x/c = x/c = X/C = X/C = deg

0.800 0.910 0.042 0.158 0.300 0.600 0.910

• 32 .133 .22 .13 .10 .09 .023 0

• 32 .125 .15 .10 .09 .08 .00h 15

• 3k .138 .85 .h3 .2k .13 .017 30

.36 .138 .76 ,38 .22 .11 .016 k5

• 30 .12h .36 .23 .13 .08 .011 60

• 35 .133 1.07 .5h .31 .Ik .028 75

• 28 .127 .77 °hl .22 .13 .03h 90

.38 .Ih9 .70 .39 .26 .16 .Ohk 105

._2 .171 1.36 .70 .hl .20 .053 120

• h9 .189 1.k7 .78 .k7 .2h .070 135

.52 .186 1.58 .82 .51 .25 .078 150

.5h .181 1.7h .9_ .60 .31 .08k 165

.h9 .172 1.85 1.01 .5h .29 .081 180

.38 .123 .99 1.02 .kO .22 .066 195

.29 .llk .66 .79 .20 .II .062 210

• 23 .091 .23 .k3 .15 .0h .022 225

• 18 .072 .07 .22 .Oh .02 -.007 2h0

• lk .059 .01 .07 .02 .O0 -.016 255

• 12 .055 .01 .02 -.01 .00 -.022 270

.17 .088 .01 .01 -.02 .01 -.022 285

.16 .099 .01 .01 .O0 .03 -.02k 300

• 20 .092 .03 .03 .03 ,06 -.002 515

• 20 .090 .02 .02 .02 .05 -.001 330

• 29 .129 .81 .01 .01 ,05 .002 3k5

(

_8



TABLE 42 - Continued

FLIGHT 39, STEADY TURN

(b) Section aerodynamic loading

_Prlom,
aeg

0
15
30

45
6O
75
90

105

120
135
150
165
180
195

210
225
2kO
255
270
285

300
315
330
345

Section aerodynamic loading, l, lb/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

1.55
1.21
3.78
3.38
1.96
k.70

3.58
3.81
6.18
7.Ok
7.57

8.72
8.60
6.27
3.97
1.93

• 69
.18

-.OS
-.05

.10

.5_

.39

.34.

6.8k
7.84.

9.06
9.98
7.82
9.58

7.34.
10.10
10.53
12.k0
14..65
14..6k
13.6b,

10.76
7.95
5.76
h.09
3.01

2.30
2.38
2.76

3.66
b,.06

6.22

15.59

15.92
15.53

15.20
13.10

13.16
10.74.
10.36

12.4.9
16.2h
17.v,0
17.83
18.35

17.66
16.16

9.36
9.08
5.21

4..19
_.6_
5.65
6.78
7._2

!1.4.7

27.kl
25.73
26.75
25.1k
22.57
20.23

17.27
14..33

16.36
19.95
2_.70

26.07
28.77

27.50
25.32
23.84.

22.60
23.38

13.97
8.82

lk.70
20.2_
16.23
18.50

3k.06
29.63
30.27
26.38
21.98
17.33

15.71
lk.21
18.80
19.58

22.20

2k.37
30.21
29.26
26.97
25.k9
25.2_

23.20

17.31
17.17
17.21
26.4.4.
15.29
25.81_

3k.91
29.30
29.81
2k.78
20.98

16.83
17.k8
15.08
17.88
16.78

19.72
22.54.
28.52
27.52
25. 211
25.18
26.35
25.66

22.08
24..k3
18.55
29.18
15.12
29.54.

36.29
29.13
29.67
25.86

21.66
18.53
20.35
18.8k
17.50
15.61

18.92
21.31
27.65
26.08
2k.22
23.86
25.18

25.02
22.39
28.02
19.23
30.36
!18.93
29.11

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

C,
1
2
3

4.
5
6
7
8
9

10

lk.4.37
3.037

.009
-.4.72
-. 127
-.091

.227

. 177

.04.1

.132
-.014.

-6.719
.272
.023

.272

.4.90

.24.1
.118

.Oh1
-.005

-.054

10

0s=A0+ _-" (An,sC°Sn@nom

n=l

+ Bn, s sin n _dnom)

Flap motion

an, s, deg bn, s, deg

0 4..k96

I -.814.

2 -.251

3 .158

k .099

5 .04.5

6 .034.

7 .032

8 .008
9 -.008

10 .010

-.883
-. 373
-. 04.0

.063

.14.4.

.079

.014
.Oh7

.024.

.0_5

10

/3s= ao+ _- lan, sCOS n_nom

n= I

+ bn, s sin n t_nom )

Lag motion

n En, deg Fn, deg

10

{ =E0+ _ (Enc°snqJnom

n=l

+ F n sin n _/nom)

2O9
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TABLE 42 - Concluded

FLIGHT 39, STEADY TURN

(e) Flapwise bending moment

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.875 r/R = 0.450 r/R : 0.575

-321

-2875

5687

I127

3088

306

249

-1666

2461

-959

-412

-321

34O

466

773

739

-1267

1127

762

454

-1666

215

-526

4467

-I007

-1584

2500

3985

1617

421

-1708

-1345

-611

-1790

-2030

-1617

-916

338

784

272

594

2063

3201

2401

594

1295

2855

3152

-147_

-244

-90

4393

904

199

-3381

-2124

-3318

-2097

-2974

-2287

-1356

-127

407

-226

1573

2423

4122

2766

2088

958

4511

1040

-2473

437

-1261

2316

1639

-784

-3160

-2530

-4591

-2959

-3560

-3246

-2148

-1528

-1032

-870

1610

2793

3852

3165

3165

1563

3251

-1347

-2581

-1894

-1929

-1736

1230

-1982

-1771

-4789

-5757

-5722

-4094

-4640

-4323

-4446

-4209

-1032

957

3095

3342

4565

4266

3958

-1797

-6816

r/R = 0.650 r/R = 0.800 r/R = 0.925

-3052

-6674

-3331

-5381

-2226

-2276

-1789

-7062

-7560

-8177

-6555

-7540

-7978

-7928

-6923

-2913

-774

1843

2769

5266

4211

3425

--6366

-6565

_nom _

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

365

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-336

250

-7987

999

3164

3164

11793

1671

-645

5802

-792

-2078

2_97

-6L29

-7352

-5269

-10250

-17576

-11862

-11960

-12432

-7222

-7222

-7743

-10322

-10566

-14457

-4886

116

163

5617

-4135

-8062

-6526

-5210

1775

3956

260

-7586

-11363

-17973

-17794

-16668

-11152

-12731

-6463

-3012

-6805

-1085

-4429

2739

1475

11139

15379

5795

8163

2755

-3437

8195

12931

12915

12739

5699

-6205

-7169

-4077

-4317

659

5203

5507

9107

9379

_nom'

deg

0

15

30

65

60

75

90

105

120

135

150

165

180

195

210

225

24O

255

270

285

3OO

315

33O

365

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

989 -1093

3011 2912

2103 1216

1195 865

1475 829

I001 312

1003 I134

30 -711

789 625

156 -255

-280 -206

-1315 -1933

519 742

-125 -928

-1548 -1611

-2073 -207I

-1722 -2408

-1182 -I303

-6698 -6858

-1681 -1531

-672 -1501

1774 761

-6100 -3909

-2237 -798

Pitch-horn

load, lb

205

416

295

222

219

170

101

90

26

32

-135

-23

-9

49

-178

-302

-89

-205

-394

-237

100

296

-99

-208

211



TABLE 43

FLIGHT 40, STEADY TURN

(a) Differential pressures

Ap, lb/sq in., at -

r/R = 0.95 r/R = 0.90 Cnom'Cnom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0.233 0.335 0.62_ 0,915 0.017 0.090 0.168 0.2_ 0.335 0,62_ 0.915

0 10.38 6.22 3.83 2.82 1.76 .80 .369 10.56 k.62 3.09 2.k0 1.77 1.06 .551 0

15 10.45 5.k0 3.52 2.39 1.33 ,kk .235 11.12 5.09 3.k3 2.62 1.67 .49 .218 15

30 9.80 5.79 k.03 2.91 1.63 .61 .081 10.59 5.37 3.65 3.05 1.89 .59 .082 30

45 8.38 7.52 4.15 2.84 t.42 .55 .041 8.94 6.10 3.56 2.98 1.80 .57 -.015 45

60 6.38 5.43 4.26 2.48 1.12 .47 -.022 7.22 4.24 3.21 2.63 1.54 .51 -.073 60

75 3.96 k.26 3.60 1.93 .70 .35 -.037 4.94 2.8_ 2.35 1.97 1.08 .33 -.152 75

90 3.56 3.77 3.48 1.93 .71 .39 -.014 4.66 2.61 2.21 1.97 1.08 .38 -.130 90

105 3.96 k.16 3.57 1.85 .54 .29 -.042 3.98 2.30 2.01 1.78 .92 .30 -.170 105

120 2.99 3.49 3.27 1.82 .57 .35 .000 4.61 2.78 2.19 1.95 1.03 .36 -.144 120

135 2.64 3.04 2.69 1.60 .50 .33 .006 k.12 2.44 1.93 1.79 .92 .38 -.117 135

150 3.39 3.37 2.96 1.82 .76 .44 .038 5.19 3.06 2.26 2.04 1.17 .48 -.064 150

165 3.88 3.53 2.90 1.80 .85 .50 .087 5.77 3.26 2.39 2.09 1.24 .56 .022 165

180 5.83 k.54 3.46 2.38 1.35 .69 .136 7.78 4.27 3.15 2.55 1.67 .74 .094 180

195 6.39 4.52 3.25 2.23 1.29 .67 .142 8.10 4.19 2.98 2.39 1.59 .71 .108 195

210 6.72 4.45 3.15 2.22 1.30 .63 .129 8.38 4.10 2.89 2.23 1.55 .65 .093 210

225 6.36 4.06 2.85 2.05 1.27 .64 .158 8.25 3.88 2,71 2.13 1.51 .66 .137 225

240 6.74 4.09 2.82 2.04 1.27 .62 .154 8.94 3.77 2.60 2.04 1.44 .62 .139 240

255 6.97 4.12 2.81 2.09 1,35 *63 .166 9.66 3.79 2.62 2.04 1.48 .63 .ISk 255

270 7.09 k.O0 2.69 1.93 1.23 .57 .146 8.63 3.49 2.35 1.85 1.33 .53 .170 270

285 7.96 4.49 2.99 2.27 1.53 .72 .221 k.94 3.92 2.82 2.24 1.65 .76 .263 285

300 3.39 3.49 2.kk 1.76 1.54 .70 .300 4.85 2.22 1,k0 1.08 ,90 .36 .267 300

315 7.18 5.10 3.29 2.61 1.95 .72 .235 5.91 4.55 3.52 2.97 2.12 .88 .300 315

330 5.08 2.60 1.76 1.27 .62 .54 .302 6.31 2.55 1.29 1.05 .97 .48 .300 330

345 9.11 k.94 3.21 2.32 1.49 .56 .193 10.21 4.66 3.32 2.60 1.71 .63 .236 345

Ap, lb/sq in., at -

t_llom,

deg

0

15

30

45

6O

75

90

105

120

135

150

165

180

195

210

225

2kO

255

27O

285

300

315

330

3k5

x/c =

0.017

9.87

10.92

11.1_

10.28

8.69

S.78

4.62

k.k9

5.06

5.37

6.22

6.73

9.10

9.7_

9.7_

9.27

9.00

8.18

3.61

3.12

4.37

5.94

5.24

9.19

X_C =

0 040

7.55

7.75

9.81

9.15

7.33

k.72

3.60

3.44

3.90

4.12

k.77

5.05

6.74

6.22

6.04

5.54

5.24

5.35

3.41

2.12

2.81

5.k9

3.27

6.36

x/c =

0.090

4.93

4.76

4.98

4.84

4.48

3.37

2.75

2.71

3.06

3.24

3.67

3.79

4,61

k.k3

4.29

3.90

3.70

3.74

3.13

1.67

1.83

3.95

2.22

4.20

x/c =

0.130

3.87

3.55

k.O1

3.90

3.43

2.66

2.26

2.11

2.37

2.27

2.71

2.81

3.61

3.44

3.33

3.08

2.92

2.88

2.54

1.46

1.37

3.33

1.71

3.28

x/c =

0.168

3.22

2.83

3.3k

3.25

2.88

2.02

1.72

1.61

1.90

1.93

2.36

2.36

3.00

2.83

2.70

2.50

2.35

2.27

2.04

1.22

.91

2.75

1.43

2.59

r/R = 0.85

x/c =

0.233

2.88

2.46

2.86

2.78

2.45

1.76

1.54

1.39

1.57

1.60

1.89

1.96

2.53

2.43

2.35

2.22

2.10

2.04

1.91

1.39

.99

2.58

1.40

2.31

x/c =

0.335

1.96

1.54

1.84

1.78

1.52

1.08

.99

.87

1.03

1.05

1.29

1.37

1.73

1.65

1.59

1.50

I._I

1.36

1.52

1.11

.$4

1.69

.82

1.42

x/c=

0.500

1.11

.72

.85

.82

.65

.31

.29

.19

.31

.33

.50

.59

.82

.82

.77

.77

.73

.73

.87

.95

,25

.98

.39

.75

x/c =

0.625

.94

.62

.60

.63

.53

.32

.32

.25

.34

.37

.53

.62

.79

.78

.72

.72

.67

.63

,70

.99

.36

.70

.43

.61

x/c =

0.769

.63

.42

.26

.26

.21

.08

.09

.07

.15

.18

.26

.34

.46

.46

.kO

.42

.37

.37

.45

.75

.26

.43

.45

.39

X/c =

0.915

.424

.309

. 184

.082

.026

-.050

-.037

-.048

-.015

-.003

.047

.067

.121

.121

.125

.133

.141

.178

.264

.424

.168

.266

.385

.233

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

212



TABLE 43 - Continued

FLIGHT 40, STEADY TURN

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.0|7 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0t335 0.6a_ 0.915

0 6.35 k.]k 2.96 2.31 1.79 .83 .278 k.08 2.20 1.59 1.27 .98 .49 .206 0

15 7.29 4.20 3.05 2.22 1.66 .64 .200 k.61 2.19 1.56 1.27 .99 .51 .125 15

30 8.36 k.43 3.17 2.40 1.75 .65 .121 4.81 2.32 1.63 1.32 1.02 .51 .128 30

h5 8.57 4.48 3.31 2.48 1.77 .67 .110 5.22 2.57 1.81 1.45 1.13 .56 o156 45

60 8.22 k.04 3.11 2.29 1.56 .58 .083 3.92 1.91 1.38 1.17 .92 .49 .134 60

75 7.29 3.44 2.70 2.01 1.24 .kO o014 3.72 1.81 1.28 1.06 .85 .43 .136 75

90 5.99 2.Sk 2.16 1.72 1.05 .38 .0_8 3.14 1.61 1.17 .88 .72 .kO .135 90

105 _.88 2.16 1.85 1.53 .88 .30 .055 2.68 1.36 1.09 °79 .70 .39 .135 105

120 _.35 2,39 1.95 1.65 .99 .39 .093 3.30 1.73 1.24 .99 .82 .kk .150 120

135 4.65 2.94 2.18 1.82 1.19 .48 .127 4.39 2.23 1.57 1.26 1.OO .51 .168 135

150 5.68 3.66 3.05 2.26 1.58 .59 o166 k.80 2.47 1.76 1.41 I.lk .56 .189 150

165 6.38 3.79 3.04 2.25 1.62 °66 o195 k.92 2.52 1.79 1.44 1.16 .56 .183 165

1_0 7.17 4.40 3.54 2.47 1.82 .74 .197 5.18 2.62 1.88 1.53 1.24 .61 .174 180

195 7.67 4.21 3.14 2o31 1.71 .70 .205 k.84 2.63 1.92 1.56 1.24 .59 o177 195

210 9.00 3.97 2,92 2.13 1o59 .61 .186 3.80 1.74 1.62 1.44 1._8 .55 .2k7 210

225 9.08 3.58 2.63 1.88 1o_7 .58 .181 1.23 .68 .75 .81 .80 .56 .248 225

240 7.52 3.41 2.43 1.75 1.33 o49 o197 1.04 .76 =75 .69 .62 °55 .148 240

255 6.47 2.58 2.23 1.74 1.46 .67 .290 1.00 .48 .53 .48 .42 .30 .192 255

270 5.11 1.29 1.27 .95 .77 .57 .312 .97 .60 .52 .41 .31 .19 .036 270

285 3.68 1._3 1.26 .99 .90 .43 .188 1.02 .66 .6_ .53 .36 o17 .065 285

300 3.72 2.23 1.63 1.22 .93 .37 .llk 1.18 .72 .67 .53 .41 .21 .057 300

315 4.32 3.13 2.16 1.64 1.34 o55 .181 1.46 .76 .67 .59 .45 .24 .097 315

330 k.57 2.14 2.15 1.72 1.26 .8_ .502 2.28 .98 .77 .63 .47 .25 .065 330

345 5.06 3.04 2.04 1.57 1.17 .kS .143 3.18 1.56 1.14 .92 .70 .34 .121 3_5

Ap, Ib/sq in., at -

_nom' r/R = 0.40 r/R = 0.25 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

0 1.00 .$7 ._2 ._1 .142 .38 .21 .15 .12 .049 0

15 1,42 .73 .51 .33 .147 .47 .27 .18 .lk .054 15

30 2.36 1.13 .76 .42 .174 .90 .46 .28 .16 .046 30

kS 2.44 1.15 .76 .42 .172 1.02 .51 .31 .18 .052 45

60 1.67 .82 .58 .3_ .150 .S1 .29 .18 .13 .039 60

75 2.20 .99 .67 .36 .151 1.12 .56 .32 .17 .053 75

90 1.56 .79 .51 .31 .152 .84 .44 .25 .15 .057 90

105 2.08 .96 .68 .38 .168 .77 .42 .29 .19 .070 105

1.36 .71 ._3 .22 .074 120120 2.09 1.02 .72 .43 .184

135 2.52 1.25 .88 .51 .217 1.55 .82 .51 .28 .099 135

150 3.10 1.56 1.02 .$4 .210 1.68 .89 .56 .29 .lOS 150

165 3.06 1.57 1.03 .57 ,217 2.00 1.05 .68 .35 .118 165
2.01 1.03 .65 .32 .113 180180 2.98 1.49 .98 .53 .197

195 2.55 1.28 .82 .4_ .166 1.22 .97 ._5 .27 .106 195

210 1.88 .97 .62 ._4 .1_6 .75 .90 .28 .15 .108 210

225 1.36 .75 .46 .26 .129 .29 .47 .28 .08 .057 225

240 .91 .69 .33 .22 .100 .12 .13 .19 .03 .019 240

255 .49 .55 .29 .17 .088 .07 .09 .10 .03 .010 255

270 .30 .29 .24 .18 .089 .05 .06 .Oh .03 .002 270

285 .32 .27 .18 .18 .107 .06 .04 ,01 .03 .000 285

300 .31 .24 .15 .17 .113 .06 .03 .02 .05 .001 300

315 .50 .39 .25 .21 .140 .08 .06 .05 .08 .028 315

336 .72 .SO .26 .25 .112 .09 .06 .06 .09 .029 330

3_5 1.11 .58 .42 ._0 .1_8 .06 .05 .04 .07 .028 345
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TABLE 43 - Continued

FLIGHT 40, STEADY TURN

(b) Section aerodynamic loading

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

0
15
30
1,5
60
75

90
105
120
135
150
165
180

195
210
225
21,0
255

270
285
300
315
330
345

2.38
2.90
1,.37
I,,. 89

2.83
5.08

_.05
_o36
6.49
7.73
8.33

9.95
9.67
7.21
_.98

2.92

1.33

• 86
.51
.38
.47
.98

1.06

.86

6.45
7.85

11.57
11.72

8.74
10.31,

8.06

10.32
10.89
13.18
15.27
15.1,5
14.69

12._5
9.1,6
7.10
5.47
_.07

3.20
3.02
2.85

1,o08

_.82

6.58

15.69
15.88
16.b, 1
18.16
14.38

13o31
11.73
10.78
12.79
15.97

17.77
18.04
19.06
18.79
16.15
10. Oil

8.90
6.14
4.72
5,20
5.8'4

6.57
7.59

11.24

27.63
26.45
27.91
28.48
25.96
21.kk

17.69
lk.87
15.97
18.68
23.93

25.21
28.30
27.42
25.94
24.35
22.1,7

22.04
lk.62
13.06
14.35
19.61
20.92
18.52

33.39
29.58
31.48
30.08
26.11
17.95
15.46

14.22
16.78

17.57
21.38
22.79
29.20
28.82
27.89
26.38

25.05
24.15
20.83
17.76
11.92

25.63
16.17
26.38

33.42
30.1_6
31.95
30.82
24.90
16.97

16.58
14.15
16.43
Ik.96
18.78
20.61
27.49
26.91

26.23
25.59
25.25
26.06
23.1,3
24.90

15.13
30.35
17.kl
30.05

34.65
29.02
31.54
31.80
25.74

18.99
18.20
17.85
16.kk
14.31
17.39

18.63
25.50
25.21
25.00
23.70
23.89
24.48
23.31

27.33
21.78
29.71
16.53
27.99

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
I
2
3

k
5
6
7
8
9

10

lk.301
3.323

-.005
-.486
-.186
-. 100

.059

.073

.114

.191
-.054

-6.k06
.318

.018

.20_

.351,

.191

.163

.lOb

.050
-.018

10

8s=A0 + _-- (An, s coSn,nom

n= 1

+ Bn, s sin n @nora)

n

0 1,.615
1 -1.094
2 -.200

3 .174
.117

5 -.010
6 .030
7 .018

8 .001,
9 .008

10 .010

Flap motion

an, s, deg bn, s, deg

-1.217
-.526
-.085

.038

.103
.059

.026
.032
.020
.031,

10

_s = ao + _'- (an, s cos n @nom

n= 1

+ bn, s sin n _nom)

Lag motion

n En, deg Fn, deg

10

=Eo+ _ (En c°sn_/nom

n=l

+ F n sin n qJnom)

214
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TABLE 43 - Concluded

FLIGHT 40, STEADY TURN

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

I

r/H = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.(350 r/H = 0.800 r/R = 0.925

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

265

300

315

330

345

724

-2845

4497

2035

3175

849

1237

-1477

1202

450

-713

-633

-63

461

746

1123

-565

382

142

1339

-964

-280

-63

2867

-924

-1353

2772

3641

1964

1196

-1213

-1947

-1180

-1502

-1823

-2170

-1419

-33

446

578

660

1502

273q

3053

1584

1592

1089

3152

-1356

208

-307

3571

1275

814

-2694

-2594

-3092

-2730

-2911

-2875

-2016

-750

163

-99

1139

1844

3743

3155

3037

1365

2866

2079

-2076

776

-1694

1988

1625

-350

-2725

-2811

-6280

-3803

-3946

-3555

-2725

-2200

-979

-1008

910

2303

3705

3667

3676

1539

3171

-579

-2381

-2091

-1615

-1871

717

-1571

-2660

-3763

-5778

-6024

-5626

-4317

-5188

-4959

-4880

-2337

-137

2749

3779

4105

4193

3110

1579

-5611

-3214

-5701

-2975

-5632

-2806

-2607

-2806

-5333

-7652

-8438

-7681

-7751

-8358

-8119

-7990

-4189

-1672

2000

3096

6557

3612

4279

-2617

-6856

q

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

27O

285

300

315

330

365

({) Chordwlse bendlng moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r,/R = 0.575 r/H = 0.825

430

-563

-6017

2449

6014

3328

11337

3230

-1149

6370

886

-I052

2302

-2826

-7157

-6050

-10478

-17853

-12366

-12203

-13310

-7271

-6978

-7319

-12324

-I1461

-14473

-5079

944

1661

5177

_3468

-9345

-4917

-4884

3663

5551

2214

-7652

-10566

-17941

-18282

-15726

-11982

-11950

-5779

-3354

-7310

-1731

-4371

1741

2349

1054L

17069

7565

6365

2829

-3235

7229

13661

15261

13533

6749

-5795

-7699

-4643

-5075

29

6333

5661

8781

7837

(g) Blade torsional moment and pitch-horn load

_nom'

deg

0

15

30

65

60

75

90

105

120

135

150

165

180

195

210

225

240

255

27O

285

300

315

33O

345

Torsional moment, in-lb, at -

r/R = 0.15 r/R = 0.50

-397 -2032

2393 2393

2514 1607

2114 1572

2021 1328

997 180

1121 959

127 -389

911 621

86 -349

119 74

-1562 -1979

243 602

-327 -837

-998

-1682

-2339

-1468

-4466

-2084

-1866

970

-4416

-2554

Pttch-horn

load, lb

122

355

339

334

262

165

119

88

25

47

-95

-33

-41

53

-1034 -125

-1689 -244

-2959 -155

-L378 -276

-4845 -330

-1946 -268

-2111 -63

488 162

-4408 -61

-335 -308

q
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TABLE 44

FLIGHT 41, LANDING APPROACH AND FLAP.E

(SEE FIG. 3, t = 3.4 SECONDS)

(a) Differential pressures

Ap, lb/sq in., at-

_nom' r/R = 0.95 r/R = 0,90 _nom'

deg x/c = XlC = XlC = XlC = x/c = x/c = XlC = x/c = x/c = x/c = x/c = x/c = x/c = x/c = dsg
0.0_7 Q.o90 0.168 0.233 0.335 0.625 0,915 0.017 0.090 0,168 0.233 0.335 0,6_ 0,_1_

6 5.29 3.61 2.88 1.85 .9_ ._7 .057 6.21 3.18 2._3 2.10 1.29 ._8 .013 6

21 k.35 3.15 2.60 1.63 .7_ .39 .022 5.6_ 2.89 2.26 1.91 1.13 .37 -.033 21

36 2.k6 2.10 1.90 1.01 .36 .27 -.002 3.8k 1.86 1.57 1.36 .76 .23 -.085 36

51 .81 1.08 1.33 .k? 406 .20 -.00_ 2.16 .99 .96 .91 ._ .15 -.102 51

66 6.15 k.2_ 3.36 2.11 .97 .k7 .0_2 3.09 1.57 1.5k 1.59 .93 .39 -.022 66

81 5.96 _.15 3.27 2.16 1.10 .53 .053 7.52 k.01 3.09 2.60 1.60 .59 .018 81

96 5.kO 3.7t 2.93 1.87 .91 .k6 .0_8 6.09 3.10 2.37 2.11 1.23 .kS -.018 96

111 _.k8 3.22 2.66 1.66 .70 .37 .022 b.96 2.50 1.95 1.78 .97 .3_ -.050 111

126 k.ll 2.99 2.55 1.60 .70 .kO .052 k.30 2.20 1.7k 1.67 .93 ,39 -.020 126

Ikl k.52 3.23 2.60 1.71 .80 ._3 .057 h.90 2.52 1.99 !.85 1.05 .kl -.011 1_1

156 k.21 2.92 2.38 1.61 .73 .39 .OkO 5.17 2.63 2.07 1.85 1.Ok .kl -.030 156

171 3.87 2.63 2.19 I.k8 .66 .38 .0_8 _.h3 2.28 1.78 1.63 .89 .35 -.037 171

186 3.92 2.61 2.16 1.k9 .69 .39 .060 _.39 2.28 1.76 1.63 .93 .38 -.002 186

201 _.k6 2.9k 2.38 1.62 .81 .k3 .073 S.23 2.63 2.Ok 1.85 1.09 .kS .009 201

216 5.19 3.36 2.62 1.79 .95 .k9 .092 5.85 2.96 2.28 2.02 1.22 .52 .033 216

231 5.95 3.82 2.87 1.9k 1.06 .52 .093 5.99 3.05 2.35 2.07 1.27 .51 .Ok2 231

2k6 5.83 3.72 2.85 1.89 1.01 .50 .085 S.99 3.05 2.30 2.00 1.20 .51 .Okk 2k6

261 6.09 3.82 2.91 1.95 1.10 .57 .125 6.kk 3.37 2.5G 2.17 1.39 .61 .OT_ 261

276 7.k9 k. S2 3.28 2.29 1.3k .65 .lkl 1.89 k.05 2.97 2.55 1.6k .67 .111 276

291 k.18 2.89 2.26 I.k8 .80 .k2 .061 _.02 2.15 1.60 1._3 .Sk .26 -.002 291

306 2.27 1.61 1.56 .82 .33 .27 .0_6 2.65 1.25 1.08 1.05 °58 .26 -.026 306

321 k.50 2.98 2.k5 1.57 .78 .k2 .069 k.k8 2.30 1.78 1.61 .98 .kl .020 321

336 5.36 ].53 2.76 1.80 .96 .kS .073 S.7k 3.00 2.27 1.96 1.23 .SO .033 336

351 5.3k 3.60 2.83 1.82 .95 .k8 .072 5.19 3.20 2ok2 2.0? 1.30 .52 .02k 351

Ap, Ib/sq in., at -

t_ [10111

deg

r/R = 0.85

x/c = x/c = x/c : x/c = x/c = x/c =
0.017 0.040 0.090 0.130 0.168 0.233

6 6.61 k.91 3.38 2.57 2.21

21 5.92 _.37 3.09 2.2k 1.97

36 3.95 2.83 2.10 1.68 1.37

51 2.90 2.09 1.60 1.22 1.02

66 2.91 1.9k l.k8 1.17 .99

81 7.57 S.66 3.97 3.02 2.61

96 5.95 k.k2 3.1k 2.31 2.03

Ill k.69 3.33 2.k_ 1.71 1.50

126 k.51 3.25 2.kO 1.89 1.kO

1_1 _.95 3.70 2.65 1.8_ 1.63

156 k.73 3.k] 2.5_ 1,79 1.57

171 k.36 3.1_ 2.33 1.7k 1.38

186 k.76 3._k 2.51 1.89 1.55

201 5.5_ _.05 2.89 2.13 1.86

216 5.77 k.2k 3.03 2.27 1.96

231 5.92 k.35 3.06 2,31 1.98

2k6 5.81 k.29 3.02 2.28 1.95

261 7.00 k.99 3.51 2.72 2.30

276 8.06 5.50 3.99 3.13 2.66

291 3.07 2.20 1.65 1.32 1.10

306 3.53 2._6 1.79 1.kk 1.18

321 k.6k 3.39 2._0 1.71 I.k7

336 5.8k k.37 3.06 2.29 1.96

351 6.58 k.90 3.k2 2.57 2.21

x/c = x/c = x/c = x/c =
0.335 0.500 0.625 0.769

1.85 1.21

1.63 1.06

1.07 .70

.80 .51

• 8_ .50

2.15 1.kk

1.69 1.12

1.23 .79

1.19 .83

1.37 .95

1.31 .88

1.21 .81

1.32 .89

1.56 1.05

1.6k 1.11

1.67 1.13

1.65 1.11

1.97 1.30

2.21 1.51

.93 .62

.95 .61

1.31 .8k

1.68 1.08

1.86 1.22

x/c = deg

0.915

• 57 .52 .26 .060 6

.k_ .k2 .20 .030 21

• 21 .2k .11 -.018 36

• 11 .19 .08 -.028 51

• lk .2k .11 -.010 66

• 68 .59 .30 .082 81

• k9 .kS .22 .030 96

• 29 .31 .16 .010 111

• 32 .33 .19 .020 126

• _0 .39 .21 .02_ lkl

.36 .35 .19 .012 156

.33 .3k .18 .012 171

.kl .39 .23 .032 186

.51 ._6 .27 .056 201

.5k .SO .29 .060 216

.55 .SO .28 .060 231

• 55 .k9 .28 .06k 2k6

.68 .59 .3k .106 261

.82 .68 ._1 .lkO 276

.28 .29 .1S .012 291

• 23 .25 .13 .010 306

• 39 .kO .21 .Ok6 321

.53 .k9 .27 .086 336

• 60 .5_ .30 .080 351
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TABLE 44 - Continued

FLIGHT 41, LANDING APPROACH AND FLARE

(SEE FIG. 3, t = 3.4 SECONDS)

(a) Differential pressures - Concluded

Ap, Ib/sq in., _t -

tPnom, r/R = 0.75

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.090 0.168 0.233 0.335 0.625 0.915

6

21

36

51

66

81

96

111

126

141 3.76 2.06 1.69 1.33 .86

156 4.10 2.17 1.78 1.36 .90

171 3.76 1.89 1.58 1.21 .79

186 3.48 1.86 1.55 1.21 .81

201 3.94 2.19 1.77 1.37 .94

216 _.26 2.36 1.87 1.45 1.00

231 4.50 2.49 1.92 1.49 1.03

246 4.71 2.Sk 1.95 1.$1 1.05

261 8.14 2.97 2.20 1.72 1.21

276 5.06 2.37 1.94 1.49 1.09

291 3.75 1.62 1.29 1.03 .69

306 3._3 1.79 1.41 1.08 .70

321 3.38 1.8k 1.47 1.1_ .76

336 4.07 2.41 1.86 1.46 1.01

351 k.81 2.82 2.15 1.66 1.17

5.46 3.04 2.28 1.76 1.23 .53 .083

5.29 2.74 2.11 1.61 1.09 .kk .058

4.41 2.03 1.66 1.27 .79 .33 .042

3.49 1.68 1.29 1.15 .69 .30 .051

3.04 1.5_ 1.23 1.09 .62 .26 .045

_.92 2.63 2.03 1.6_ 1.11 ._9 .074

_.87 2.83 2.20 1.67 1.13 ._6 .072

4.13 1.94 1.61 1.23 .78 .33 .055

3.60 1.83 1.53 1.19 .75 .3_ .069

.39 .07_

.36 .061

.33 .053

.36 .074

.42 .090

• _6 .090

.46 .088

._8 ,093

.57 .127

.51 .095

.33 .065

• 30 °039

• 36 .061

• _7 .093

• 52 ,097

r/R : 0.55 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.0_0 0.168 0.233 0.335 0.625 0.915

3.85 1.89 1.27 1.11 .86

3.k0 1.65 1.08 .95 .73

2.84 1.35 .91 .81 .64

2.61 1.32 .88 .79 .63

2.81 1.37 .92 .83 .64

2.99 I._9 .97 .87 .68

3.3k 1.59 1.06 .93 .72

2.49 1.22 .8_ .76 .60

2.25 1.14 .77 .71 .57

2.78 1.37 .93 .84 .67

2.81 1.35 .91 .81 .6k

2.55 1.24 .85 .77 .61

2.53 1.24 .85 .77 .62

2.47 1.23 .85 .78 .62

2.52 1.26 .86 .80 .63

2.78 1.37 .92 .83 .65

3.01 I._k .99 .90 .70

1.89 .92 .6T .66 .53

1.55 .75 .52 .51 .42

2.02 .96 .68 .62 .50

2.18 1.05 .72 .66 .52

2.34 1.12 .77 .70 .55

2.66 1.33 .91 .82 .65

3.37 1.71 1.15 1.01 .79

• 46 .094 6

• 37 .080 21

• 36 .081 36

• 37 .088 51

• 36 .084 66

• 35 .091 81

• 36 .083 96

.32 .078 III

• 3k .083 126

.35 .086 1_1

• 33 .080 156

• 32 .086 171

• 3_ .090 186

.35 .087 201

• 37 .083 216

• 36 .081 231

• 38 .080 2_6

.33 .080 261

.27 .055 276

• 28 .OSS 291

• 29 .052 306

• 32 .060 321

• 38 .084 336

.kS .106 351

Snom' r/R : 0.40

deg x/c : xlc : x/c :

0,042 0.158 0.300

6 1.87 .99 .59

21 1.5_ .8_ .50

36 1.63 .85 .49

S1 1.61 .85 .50

66 1.24 .67 .38

81 1.26 .70 ._3

96 1.68 .87 .49

111 1.34 .71 .41

126 1.31 .72 .42

1_1 1.32 .71 .41

156 1.32 .70 .40

171 1.20 .65 .38

186 1.18 .67 .39

201 1.14 .65 .38

216 1.24 .70 ._I

231 1.21 .69 ._0

246 1.27 .69 .39

261 .78 .kS .24

276 .87 .S1 .30

291 .86 ._9 .26

306 .83 .k7 .27

321 1.11 .62 .36

336 1.32 .75 .46

351 1.79 .95 .57

Ap, lb/sq in., at-

r/R : 0.25 -ShOrn'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.600 0.910 0.042 0.156 0.300 0.600 0.910

.34 .101 .99 .42 .25 .16 .057 6

.32 .093 .97 .45 .28 .14 .047 21

.29 .097 1.19 .55 .32 .15 .035 36

.31 .104 1.04 .48 .28 .1_ .027 51

.25 .088 .75 .35 .21 .12 .018 66

.28 .I05 .58 .28 .18 .12 .02_ 81

.28 .090 .69 .34 .22 .14 .029 96

.27 .091 .93 .44 .26 .Ik .030 111

.27 .090 .90 .43 .25 .13 .030 126

.27 .091 .76 .36 .22 .13 .036 141

.26 .087 .72 .34 .21 .13 .035 156

.26 .091 .80 .38 .23 .13 .035 171

.26 .084 .72 .35 .21 .13 .035 186

.25 .084 .70 .33 .20 .13 .031 201

.27 .087 .72 .34 .21 .13 .03_ 216

.27 .082 .69 .33 .21 .13 .027 231

.26 .084 .68 .33 .20 .13 .023 246

.20 .072 .68 .31 .19 .12 .022 261

• 22 .076 .69 .32 .20 .13 .024 276

.19 .065 .51 .24 .15 .11 .016 291

.21 .072 .37 .16 .10 .09 .014 306

.24 .085 .67 .31 .19 .13 .028 321

.30 .099 .97 .66 .31 .17 .040 336

.34 .108 .79 .SO .32 .21 .053 351
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TABLE 44 - Continued

FLIGHT 41, LANDING APPROACH AND FLARE

(SEE FIG. 3, t = 3.4 SECONDS)

(b) Section aerodynamic loading

_qom,
aeg

6

21

36

51

66

81

96

111

126

156

11'I

186

201

216

231

2_6

261

276

291

306

321

336

351

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.25 r/R = 0.4D r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

k.36
k.3k
5.03

3.35

2.8k
3.39
k.13
3.9k

3,51
3.36
3.66
3._I
3.29
3.kl
3.28

3.21
3.08
3.21
2.k8
!.83

3.1k
k.60
k.70

9.19

7.91
7.88
8.02
6.33
6.79

7.92
6.75
6.73
6.71
6.58
6,27

6.25
6.07
6.57
6.kl
6._6
k.3k

k.88
k,53
k.55
5.87
7.15
8.91

13.56
11.60
10.10

9.89

10.13
10.66
11.33

9.17
8.79

10.20
9.88
9.3k
9.k9
9.k9
9.67

I0.15
10.82

7.87
6.28
7.52

7.97
8.5k

10.08
12.52

19.7k
IT.79
13.69
11.k9
10.39

17.01
18.07
13.27
12.63
lk.02

1_.k9
12.91
12.9]
lk.95
16.0]
16.60
17.03

19.59
17.3_
11.75
11.70
12._5
16.05

18.53

20.78
18.29
11.93

8.87
9.05

2k.26

18.81
13,97
13.90
15.75
!k.81
13.62

15.12
17.81
18.75
19.02
18.75
22.30

25.71
10.32
10.70
Ik.69
18.85
21.0_

20.63
18.12

11.92
6.78

12.7k
25.58
19.88

15.85
Ik.85
16.69
17.06
lk.65

15.01
17.58
19.8k

20.32
20.00
22.k2

26.61
13.25

9.09
15.53
19.69
20.90

19.85
16.76

10.55
5.k6

22.17
22.65
19.93
16.82
16.33

17.59
16.09
lk.79
15.01
16.87
19.30

21.k7
20.89
22.12
26.11
16.25

9.20

16.86
19.75
19.91

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1
2
3
k

5
6
7
8
9

10

!k.223
2.k03
-.169
-.158

.032
-.026

.Okk

.009

.020

.006

.018

-2.35k
.581
.120

.032
.023
.018

-.003
-.018

.020
-.015

10

%=A0+ _- IAn,sCOSn _Jnom- 6° 1
n=1

+ Bn, s sin n (_Jnom - 601

Flap motion

an, s, deg bn, s, deg

0
I
2
3
k
5

6
7
8
9

10

_?a2
.204
.110

-.0_5
.037
.082
.012

.057

.053

.000
-.012

-.579
.Ok9

-.098
-.135

.061

-.057
-.012

.Ok9

.020
.000

10

5s=a0 + Z Ian, sCOSnI_Jnom-6°/
n= 1

+ bn, s sin n _nom-601

Lag motion

0
1

2
3
k
5
6
7

8
9

10

En, deg Fn, deg

k.296
-.358 .001

• 023 .012
.016 -.038

-.001 .011

.003 .039

.009 .000
-.001 -.01k

.009 -.01_
-.008 .007
-.015 .000

=E0+

+ F n

10

Z IEn c°s n {_nom - 6°I

n=l

sin n (_Jnom - 60)]
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TABLE 44 - Concluded

FLIGHT 41, iA_NDING APPROACH AND FLARE

(SEE FIG. 3, t = 3.4 SECONDS)

(e) Flapwise bending moment

_nom'

deg

6

21

36

51

66

81

96

III

126

161

156

171

186

201

216

231

266

261

276

291

306

321

336

351

_Jnom '

deg

6

21

36

51

66

81

96

III

126

161

156

171

186

2oi

216

231

266

261

276

291

306

321

336

351

Flapwiee bending moment, in=Ib, at -

r/R = 0.150

-1986

-3035

681

5266

-356

1762

-2166

2597

6367

1365

-2716

887

6126

1012

2696

-681

225

3226

6206

-1827

-162

-586

1012

6797

r/R = 0.275

-2360

-3152

693

2582

1172

-1068

-3053

2129

6678

-157

-2657

-215

1526

1868

17

-1337

613

3383

3523

520

-957

-1365

2120

2153

r/R = 0.375

-2660

-3517

99

1130

1989

-3137

-1275

1907

3001

-63

-2368

-1329

633

2152

-1202

-1168

750

6032

3256

1709

-1826

-127

2368

-217

r/R = 0.450

-2211

-2698

-1363

166

87O

-6129

756

1166

222

346

-1563

-2736

-208

651

-1772

-580

1309

3361

3122

2072

-2366

1166

727

-2766

r/R : 0.575

-2358

-1065

-3881

-2526

-3769

-658

176

-1617

-6262

370

-35

-3566

-3760

-3282

-1751

70

1067

-865

1382

1373

986

-968

-4558

-6653

r/R = 0.650

-3828

-1261

-6962

-6096

-6166

2550

-1500

-3927

-5670

-1330

630

-2803

-7300

-6516

-1768

361

222

-6106

-1281

809

5048

-3619

-8636

-7967

r/R=0.800 r/R = 0.925

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-1666

-8157

-2526

-3957

-5373

5828

1668

-3305

2606

3093

179

6786

1351

-5308

16

-2736

-8320

-6675

-11331

-10668

-6919

-9752

-13985

-6806

-3533

-8987

-5763

-6382

-6789

672

-5551

-6121

-6838

-2295

-3066

-977

-2996

-7228

-6510

-9328

-10765

-10652

-8775

-9605

-9752

-8531

-8669

-6626

1553

6913

-959

2681

8665

1537

5269

6337

321

3121

9361

6097

4261

7089

-607

193

2165

-15

2273

2165

-255

2577

6661

2817

(g) Blade torsional moment and pitch-horn load

/ 21
36

51

66

81

9b

111

126

161

156

171

186

201

216

231

266

261.

276

291

3O6

321

336

351

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

1605 962

1635 398

522 188

913 -77

1_24 658

1265 772

1666 522

638 -133

1176 68

I_56 570

1275 357

435 -66

392 -337

602 -319

712 69

1073 210

234 -666

29 -670

321 -385

I001 125

673 -106

-628 -676

-20 -632

868 269

Pitch-horn

load, Ib

165

133

37

105

140

132

80

71

60

112

89

-16

-33

-7

18

32

-63

-91

26

85

25

-70

-21

58

221



TABLE 45

FLIGHT 41, LANDING APPROACH AND FLARE

(SEE FIG 3, t = 66 SECONDS)

(a) Differential pressure|

Ap, lb/sq in., at -

_nom' r/R = 0.g5 r/R = o.go _nom'

deg x/c = x/c = x/c = x/c = XlC = x/c = x/c = x/c = xlc = x/c = x/c = x/c ffi x/c = x/c ffi deg

0.017 0.000 0.168 0.233 0,335 0.625 0,915 9.Q_,7 0.090 0.168 0.233 0.335 0.625 0,915

6 5.25 3.55 2.79 1.81 .93

21 k.98 5._3 2.7_ 1.75 .85

36 _.0_ 2.97 2.50 1.55 .66

51 1.k3 I.k5 1._6 .69 .17

66 2.12 1.12 1.65 .82 .25

81 8.15 5.01 k. Ok 2.70 l.k8

96 7.61 _.85 3.65 2._k. 1.3k.

111

126

lk.I

156

171

186

201

216

231

2h6

261

276

291

306

321

336

351

.k.6 .065 6.2h 3.18 2.k2 2.08 1.30

• _3 .0_6 5.85 2.97 2.31 1.99 1.21

.36 .028 k'.61 2.3k' 1.86 1.68 .98

• 21 -.OOk' 2.66 1.30 1.09 1.08 .55

.2_ .022 1.30 .58 .66 .83 .33

• 66 .097 7.01 3.72 3.01 2.62 1.56

• 62 .085 8.63 k..k.k. 3.30 2.79 1.79

6.13 3.9k 3.03 1.9k. .96 .k.5 .0_8 6.15 3.09 2.37 2.06 1.23

k'.80 3.33 2.70 1.69 .78 .k'0 .0_6 5.03 2.53 1.96 1.83 1.Ok'

5.10 3.k.7 2.81 1.82 .91 .k'8 .08k 5.32 2.72 2.12 1.98 1.16

5.79 3.8_ 2.90 1.9k. 1.00 .k.7 .060 6.12 3o15 2.39 2.13 1.28

5.10 3.39 2.61 1.7k. .8k. .k.3 .052 5._9 2.72 2.13 1.91 1.13

k..90 3.23 2.52 1.70 .8_ .k._ .069 k..83 2.k.6 1.92 1.77 1.05

5.k.0 3.k.7 2.66 1.82 .96 .50 .080 5.69 2.88 2.23 2.00 1.21

5.76 3.70 2.78 t.91 1.03 .50 .088 6.15 3.16 2.39 2.11 1.29

6.30 3.99 3.00 2.03 1.12 .55 .097 6.39 3.28 2.k.6 2.1k' 1.3k'

6.30 3.9k' 2.92 1.96 1.07 .52 .085 6.21 3.1k' 2.3k' 2.Ok' 1.28

5.95 3.80 2.87 1.92 1.07 .53 .lOO 6.79 3.5k 2.58 2.25 |.k.O

6.86 k'.30 3.20 2.23 1.32 .68 .155 8.31 k'.22 3.Ok' 2.60 1.68

7.22 k'.2O 2.99 2.13 1.23 .57 .117 5.08 2.7k' 2.05 1.81 1.21

1.92 1.59 1.k.k. .86 .36 .28 .Ok.k. 2.56 1.23 1.01 1.03 .58

k..58 2.9k 2.k.3 1.55 .76 .k.1 .076 5.23 2.6k. 2.01 1.76 1.06

6.50 k..08 3.Ok 2.05 1.13 .5k. .088 6.69 3.50 2.58 2.22 1.39

6.52 k..|O 3.06 2.Ok. I.II .52 .068 7.06 3.61 2.65 2.26 I.k'1

• 50 .022 6

• k'7 .006 21

• 36 -.037 36

• 17 -.081 51

• 10 -.096 66

.6k' .Ok'6 81

• 66 .039 96

.50 -.OOk' 111

.38 -.015 126

.k'3 .029 Ikl

.k'k' .013 156

• k'2 -.006 171

• k.3 .009 186

• 50 .030 201

.55 .Ok.2 216

.55 .063 231

• 51 .Ok'6 2k'6

• 60 .078 261

.75 .125 276

•55 .069 291

• 30 -.015 306

.k3 .020 321

.57 .OSk. 336

• 55 .Ok.k. 351

Ap, lb/sq in., at -

r/R = 085

x/c = x/c = x/c = x/c =
0090 0.130 0.168 0.233

_ i'lOI?l '

deg x/c = x/c =

0.017 0.040

6 6.88 5.13 3.5k' 2.66 2.28 1.92 1.26 .61 .56 .31

21 6.66 k.9k. 3.k.I 2.55 2.20 1.8k. 1.19 .5k. .50 .26

36 5.k8 k'.03 2.85 2.02 1.80 1.51 .97 .k'O .39 .19

51 3.69 2.69 2.00 1.55 1.50 .97 .65 .21 .26 • 12

66 2.78 1.90 1.52 1.13 .96 .79 .k'7 .09 .18 .07

81 I_.39 3.25 2.38 1.82 1.52 1.31 .92 .k.2 .k.1 .23

96 9.90 6.70 k..77 3.67 3.13 2.55 1.71 .8k. .69 .36

I 1 1 6.75 k..87 3.k.1 2.50 2• 17 1.79 1 . 15 . 52 .k.6 .23

126 5.17 3.79 2.71 1.89 1.68 1.113 .93 •k'l .39 .22

lk.1 5.3_ 3.90 2.80 2.03 1.79 1.53 1.Ok .50 .k.7 .27

156 6.22 k.65 3.2? 2.k.2 2.07 1.73 1.16 .55 .k.9 .27

171 5.7_ k.. 2k. 3.01 2.15 1.86 1.55 1.05 .k.S .kl .22

186 k..69 3.k3 2.k8 1.79 1 .55 1.31 .91 .k.O •k.O .22

201 5.32 3.95 2.83 2.03 1.79 1.514 1.0_ .50 ._7 .28

216 6.31_ k..63 3.22 2._I 2.Ok. 1.72 1.1k. .57 .52 .29

231 6.30 k'.60 3.26 2.k'7 2.12 1.81 1.20 .61 .55 .30

2k.6 6.31l k..53 3.22 2.k5 2.07 1.76 I. 17 .58 .52 .29

261 7.16 5.12 3.57 2.78 2.3k' 1.98 1.31 .68 .60 .5k'

276 8.k.7 5.72 k. 12 3.20 2.71 2.28 1.5k. .85 .73 .k.2

291 k..07 2.91 2.16 1.63 1.39 1.25 . 8k .k.3 .k.5 . 26

306 3.70 2.61 1.9k 1.52 1.20 1.05 .68 .28 .32 .16

321 5.26 3.85 2.66 1.97 1.72 1 .k.8 .91,, .k6 .k.k. .2k.

336 6.63 k'.80 3.36 2.58 2.18 1.85 1.21 .62 .57 .32

351 7.k6 5.25 3.81 2.88 2.k.1 2.03 1.33 .68 .59 .33

x/c= x/c= x/c= x/c=
0.335 0.500 0.625 0.769

I_aoln

degx/c =

0.915

• 072 6

• 056 21

• 02k. 36

-.008 51

-.O]k. 66

• Ok'k' 81

• 106 96

.Ok O Ill

• 038 126

• 070 Ik'1

• 060 156

• 02k' 171

• 026 186

• 060 201

.078 216

• 076 231

.078 2k.6

.108 261

• 150 276

• 06k' 291

• 022 306

.OSk. 321

.090 336

• 086 351
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TABLE 45 - Continued

FLTGHT 41, LANDING APPROACH AND FLARE

(SEE FIG. 3, t = 6.6 SECONDS)

(a) Differential pressures - Concluded

_nom' ! r/R = 0.75

deg x/c = x/c = x/c = x/c =

0.017 0.090 0.168 0.233

6 5.59 3.12 2.32 1.77

21 5.73 3.03 2.28 1.75

36 5.05 2.45 1.93 1o47

51 h. II 1.95 1.60 1.26

66 3.57 1.82 1.1'1'5 1.21

81 3.01'1' 1.53 1.21 1.07

96 4.16 3.22 2.32 1.89

Ill 4.96 2.79 2.18 1.66

126 k.30 2.09 1.72 1.35

I1.1.1 k.05 2.23 1.82 1.42

156 k.55 2.59 2.05 1.59

171 k.61 2.32 1.85 1.41

186 3.88 1.91 1.58 1.22

201 3.99 2.19 1.76 1.37

216 k.29 2.42 1.87 1.1'1'5

231 4.73 2.60 1.97 1.52

246 4.93 2.71 2.01 1.51'1'

261 5.31 2.97 2.21 1.71

276 4.91 2.27 1.85 1.47

291 3.77 1.75 1.1.1.2 1.11

306 3.77 2.05 1.60 1.22

321 3.95 2.16 1.67 1.28

336 4o1'1'9 2.60 1.96 1.53

351 5.21.1. 3.08 2.28 1.76

Ap, lb/sq in., at -

x/c = x/c = x/c = x/c = x/c =

0.335 0.62_ 0.915 0.017 0.090

1.26 .56 .09S 3.66 1.81.1.

1.22 .51 .083 3.65 1.79

.99 .kl .072 3.59 1.76

.82 .35 .063 3.18 1.57

.75 .31 .058 3.06 1.1'1'9

.65 .30 .055 2.78 1.36

1.32 .57 .111 2.53 1.22

1.13 .k6 .07k 2.55 1.29

.88 .40 .079 2.20 1.08

.96 .k6 .097 2.1.1.0 1.11.1.

1.10 .k8 .088 3.09 1.53

• 95 .38 .063 2.71.1. 1.31

• 81 .37 .067 2.58 1.26

• 9k .4k .099 2.72 1.35

1.02 .47 .097 3.02 1.51

1.07 .k8 .086 3.19 1.71

1.07 .46 .086 1.78 .8k

1.21 .57 .116 1.13 .53

1.08 .52 .106 1.80 .86

.77 .39 .083 2.37 1.15

.83 .37 .058 2.53 1.23

.87 .kO .07k 2.51 1.21

1.07 .50 .102 2.77 1.39

1.26 .55 .106 3.20 1.60

r/R = 0.55 : @nom'

x/c = x/c = x/c = x/c = x/c = deg

0.168 0.233 0.335 0.625 0.915

1.22 1.06 .83 .k5 .097 6

1.19 1.01'1' .80 .1'1'2 .090 21

1.16 1.01 .78 .kl .091 36

1.03 .93 .73 .58 .093 51

.99 .89 .70 .36 .093 66

.90 .82 .6k .34 .088 81

• 81 .73 .58 .32 .080 96

.87 .77 .62 .3k .087 Ill

.75 .70 .58 .33 .085 126

.8k .76 .62 .37 .!00 11.1.1

1.02 .91 .72 .36 .08k 156

.89 .80 .61 .32 .077 171

• 86 .78 .61 o31.1. .091 186

• 92 .83 .66 .37 .09k 201

1.01 .90 .71 .38 .093 216

1.11.1. 1.00 .77 .kl .093 231

• 61 .61 .50 .30 .061 21'1'6

.40 .39 .53 .22 .052 261

.62 .59 .k7 .30 .067 276

• 80 .73 .58 .33 .068 291

• 83 .76 .59 .32 .059 306

• 83 .75 .58 .32 .060 321

.94 .84 .67 .38 .084 536

1.07 .95 .75 .kl .096 351

_d noEp " 7

deg

6

21

36

51

66

81

96

111

126

1u, 1

156

171

186

201

216

231

21,1.6

261

276

291

306

321

536

351

x/c = xlc =
0.042 0.158

].76

1.95

1.83

1.60

1.61

I .k9

1.20

1.52

1.29

1.1.1.2

1.50

1._5

1.33

1.39

1.34

1.1.1.1.1.

.74

.81

.92

.86

.93

1.12

1.21

1.1'1'8

Ap, lb/sq in., at -

r/R = 0.40

x/c =

0.300

x/c : x/c =
0.600 0.910

r/R = 0.25 @nom'

x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910

.69 .35 .30 .28 .068 6

1.10 .51 .29 .16 .070 21

.99 .47 .28 .16 . .038 36

.97 .k9 .28 .Ik .029 51

.72 .33 .21 .12 .020 66

• 67 .31 .19 .12 .029 81

• 59 .28 .18 .12 .02k 96

.61 .28 .17 .11 .023 111

.79 .36 .21 .12 .027 126

.75 .34 .20 .12 .028 11.1.1

.76 .35 ,21 .13 .035 156

.81 .38 .22 .lk .035 171

.83 .39 .25 .lk .037 186

.74 .36 .22 .13 .028 201

.77 .37 .23 .11.1. .030 216

.67 .32 .20 .13 .028 231

.64 .29 .17 .11 .022 246

.51 .23 .15 .11 .023 261

• 36 .15 .t0 .09 .009 276

.36 .15 .10 .09 .010 291

.k4 .20 .12 .10 .014 306

.86 .39 .23 .Ik .030 321

1.09 .50 .30 .16 .040 336

1.02 .49 .50 .16 .043 351

.96

1.03

.99

.8k

.83

.78

.6k

.78

.70

.78

.78

.72

.73

.76

.75

.76

.kk

.1.1.6

.52

.50

.53

.63

.69

.83

.57

.61

.59

.50

.k7

.k7

.38

.kk

.kO

.kS

.k5

.41

.k2

.kk

.kS

• 1.1.1.1.

.24

.26

.30

.28

.50

.37

.k2

.50

.5k

.36

.35

.31

.29

.29

.25

.26

,27

.29

.26

.26

.28

.28

.28

.28

.19

.20

.22

.21

.22

.25

.28

.31

.110

.106

.108

.097

.097

.099

.087

.088

.095

.095

.085

.087

.097

.087

.090

.085

.059

.071

.075

.069

.073

.083

.095

.099
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TABLE 45 - Continued

FLIGHT 41, LANDING APPROACH AND FLARE

(SEE FIG. 3, t = 6.6 SECONDS)

(b) Section aerodynamic loading

Section aerodynamic loading, l, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

6 4.69
21 _.89
36 _.48
51 4.34
66 3.26
81 3.12

96 2.84
111 2.80
126 3.43
Ikl 3.31
156 3._7
171 3.69

186 3.79
201 3.44
216 3.63
231 3.19
246 2.83
261 2.49

276 1.73
291 1.71
306 2.10
321 3.82
336 _.75

351 k.65

8.91
9.58
9.19

7.95
7.74

7.46
6.17
7.20
6.64
7.24
7.16

6.72
6.87
7.04
7.01
7.17
k.ll

4.k2
4.99
_.69
5.06
5.93
6.62
7.76

13.12
12.73
12.43

11.31
10.82

9.98
9.07
9.55

8.62
9.41

!1.02
9.59
9.55

10.16
10.99

12.02
7.21
k.Sk

7.21
8,89
9.09

9.03
10.37
11.71

20.29
19.7_
16.46
13.53
12.19

10.72
19.80
18.06
lk.68
15.51
17.32
15._7

13.37
15.09
16.30
17.23
17.50
19.65

17.04
12.82
13.53
14.33
17.21
19.93

21.77

20.67
16.82
11.41

8.38
14.88
29.57
20.26
16.11
17.49
19.76

17.71
15.10
17.44
19.90
20.40
20.04

22.65
26.70
14.15
11.78
16.54
21.13

23.28

20.73
19.4k

15.38
8.43
4.52

24.94
28.46
20.16
16.54
18.18
20.18

17.97
16.60
19.38
20.97

21.65
20.65
23.09
27.89
18.78

9.17
17.30

22.62
23.10

19.54
18.59
15.71

7.18
8.83

28.96
26.93
21.09
17.80
19.46

20.81
18.38
18.03
19.72
20.80

22.55
21.98
21.51
25.37
24.12

8.97
16.72

22.87
22.67

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 15.321

I 2.911
2 -.257
] -.085

.000
5 -.003

6 -.038
7 -.035
8 -.023
9 .003

10 -.015

-I.183
.242

.06_
-.018
-.012
-.041

.000

.009
-.032
-.009

10

n=l

+ Bn, S sin n (t_no m - 60)]

Flap motion

an, s, deg bn, s, deg

0 4.366

I .008
2 .180
3 .078
4 .I06
5 .139

6 .041
7 .016
8 -.024
9 .041

10 -.012

-.910
.110

-.388

-.OOk
.122

-.016
-.078

.069

.012
-.020

10

 s-ao+ Ian,s o(%om-6°)
n= 1

+ bn, s sin n (ChOre" 60)]

Lag motion

0
1

2
3

k
5
6
7
8
9

I0

E n, deg Fn, deg

4.996
-.k12 -.115
-.001 -.045

.054 -.082

-.018 -.031
-.02k .023
-.OOk -.026
-.019 -.018
-.009 .000
-.008 -.014
-.031 .001

=E0+

+ F n

10

n= I

sin n (I//nom - 60)]
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TABLE 45 - Concluded

FLIGHT 41, LANDING APPROACH AND FLARE

(SEE FIG. 3, t = 6.6 SECONDS)

(e) Flapwise bending moment

_oom'

deg

6

21

36

51

66

81

96

111

126

161

156

171

186

201

216

231

266

261

276

291

306

321

336

351

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

-1920

-2365

269

5422

3005

1397

-791

-6236

10073

6083

-2786

-1031

3816

2230

3486

127Z

-3208

2127

6858

184Z

-1681

-438

1865

3894

-3011

-4166

132

3836

3746

66

-6208

-941

6295

5069

-2690

-2376

1708

2626

1776

-1295

-2657

2056

6938

3209

-858

-1081

ZI06

1667

-312e

-4972

-533

2830

3752

-I085

-5370

1700

3878

4186

-969

-2649

-625

3001

526

-2830

-904

3101

6192

6386

18

-633

2126

-289

-3445

-4113

-1299

1573

2021

-2320

-3846

2736

1610

2078

1296

-2081

-2110

1802

-889

-3361

943

3663

4446

663_

1286

275

399

-2682

-5169

-1761

-2562

-2025

-2403

-2676

1416

950

-2905

-3028

3486

662

-3477

-3257

-3978

-2630

1319

2094

369

3238

4742

1865

-5281

-7463

-7079

-1378

-3149

-5467

-6035

-1756

4413

-1955

-6144

-5368

2711

2323

-3637

-8363

-6861

-642

731

-1338

-1955

2124

7706

2015

-9447

-LL527

I

t_no m ,

deg

6

21

36

51

66

81

96

111

126

161

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.:175 r/R = 0.5"/5 r/R = 0.825

1993

-604g

-6731

-4356

-5610

6761

6864

-742

-3510

951

6109

2888

4728

-2924

-1898

463

-5398

-6_56

-12631

-10911

-8035

-6000

-8801

-6391

-1319

-9703

-8596

-7928

-6870

2605

-586

-6561

-12405

-9687

-2735

472

4884

-4900

-7066

-9752

-13089

-9052

-10663

-9169

-14375

-7570

-2686

-2947

-8O

4640

-1296

-32

8256

6352

6064

3072

-2048

-3626

6226

12496

8656

966B

-128

-5328

-288

16

3632

-1266

-1266

1688

8648

11216

I_nom J

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(g) Blade torsLon_ moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

931 89L

1358 333

1060 489

689 -182

1020 -62

1214 727

1769 1026

906 274

306 -553

1607 169

2070 1017

686 175

-221 -455

66S -463

830 61

1492 566

691 -63

-559

-93

729

939

-127

-53

649

Pitch-horn

load, Ib

69

121

77

88

102

125

146

68

-24

92

183

10

-66

-7

32

83

-29

-865 -t35

-736 -67

-14 67

-151 50

-621 -66

-412 -35

-269 23

(

a26



TABLE 46

FLIGHT 42, LANDING APPROACH AND FLARE

(SEE FIG 4)

(a) Differential preoeu,_ee

Zip, lb/sq in., at -

_nom' r/R = 0.95 r/R = 0.90 _nom'

I deg x/c = x/c = Xlc = x/c = xlc = xlc = x/c = x/c = x/c = XlC = x/c = xlc = x/c = x/c = deg
L 0.017 0.090 0,168 0.233 0.335 0.625 0,915 0.017 Or090 0.168 0.233 0.335 0,625 0,9_

6 5.52 5.73 2.98 1.91 .97

21 4.82 3.42 2.81 1.77 .82

36 3.85 2.90 2.51 1.54 .60

51 .06 .75 1.06 .37 -.05

66 2.46 2.14 1.97 1.12 .30

81 8.05 5.57 4.38 2.91 1.56

36 8.05 5.27 4.02 2.67 1.44

III 6.25 4.20 3.2h 2.35 1.00

126 4.63 3.28 2.74 1.71 .76

141 4.90 3.44 2.87 1.84 .88

156 5.65 3.85 3.06 1.98 1.00

171 5.31 5.60 2.86 1.85 .91

186 5.17 3.55 2.81 1.83 .88

201 5.79 3.84 2.93 1.96 1.03

216 6.28 4.06 3.10 2.06 1.10

231 6.55 4.22 3.23 2.14 1.17

246 6.33 4.01 3.03 2.03 1.13

261 6.45 4.12 3.18 2.15 1.20

276 7.69 4.70 3._4 2.43 1.44

291 4.73 3.06 2.36 1.58 .84

306 2.29 1.72 1.62 .92 .38

321 5.84 3.70 2.95 1.94 1.00

336 6.80 4.30 3.25 2.16 1.18

351 6.36 4.08 3.15 2.06 1.07

.46 .053 6.44 3.33 2.49 2.16 1.30

•42 .040 5.82 2.94 2.29 2.04 1.20

.34 .008 4.60 2.35 1.88 1.72 .93

.13 -.034 1.81 .78 .76 .84 .33

.24 .024 .85 .25 .51 .66 .27

• 69 .105 6.71 3.66 3.07 2.71 1.60

.64 .076 9.37 4.89 3.65 2.87 1.92

.44 .0_6 6.56 3.31 2.47 2.16 1.27

• 39 .038 5.05 2.52 1.99 1.84 1.01

.47 .076 5.25 2.70 2.13 1.97 1.13

.47 .061 6.08 3.13 2.42 2.17 1.27

.45 .060 5.74 2.89 2.25 2.03 1.17

•46 .065 5.12 2.59 2.04 1.88 1.10

•50 .077 5.77 2.96 2.29 2.09 1.22

•52 .085 6.38 3.30 2.50 2.21 1.35

,55 .I00 6,74 3.45 2.56 2.23 1.35

.53 .093 6.76 3.45 2.57 2.19 1.37

.59 .111 7.60 3.92 2.90 2.47 1.56

.70 .163 8.75 4.36 3.17 2.68 1.73

.45 .093 2.80 1.57 1.32 1.37 .84

.29 .052 3.00 l.kO 1.18 1.16 .64

.48 .076 6.22 3.25 2.46 2.08 1.27

.54 .081 7.04 3.65 2.69 2.32 I._2

•48 .0_8 6.95 3.57 2.63 2.2? 1.37

.50 .004 6

.45 -.029 21

.32 -.069 36

,I0 -.129 51

.12 -.I09 66

• 65 .011 81

.71 .044 96

.46 -.022 111

._0 -.035 126

• 50 .004 141

.51 .002 156

.46 -.013 171

• 45 -.009 186

• 51 .018 201

.56 .035 216

.57 .054 231

• 55 .050 246

.64 .069 261

.73 .I16 276

.38 .026 291

.29 -.022 306

• 51 .030 321

.56 .026 336

.51 .013 351

Ap, lb/sq in., at -

t_noP_l,

deg x/c = x/c =

0.017 0.040

6 6.94 5.22 3.64 2.72

21 6.40 4.80 3.31 2._6

36 5.20 3.89 2.83 1.96

51 3.04 2.07 1.64 1.29

66 1.99 1.21 1.14 .80

81 3.44 2.55 1.9k 1.54

96 10.02 7.01 4.95 3.83

111 7.38 5.16 3.60 2.62

126 4.93 3.64 2.59 1.87

141 5.05 3.77 2.70 1.98

156 6.11 k.58 3.21 2.38

171 5.77 4.32 3.04 2.20

186 4.89 3.69 2.61 1.95

201 5.51 k. 12 2.93 2.12

216 6.21 4.60 3.19 2.42

231 6.46 4.77 3.33 2.55

246 7.09 5.12 3.57 2.75

261 7.65 5."0 3.84 2.97

276 7.38 5.10 3.64 2.78

291 2.60 1.92 1._6 1.21

306 3.89 2.79 2.00 1.51

321 5.9') 4.45 3.01 2.27

336 6.91 5. 14 3.54 2.69

351 7.09 5.28 3.66 2.77

r/R = 0.85

x/c = x/c = x/c = x/c =
0.090 0.130 0.168 0.233

2.32 1.91

2.14 i.78

1.72 1.44

1.10 .85

• 71 .69

1.32 1.13

3.26 2.65

2.28 1.86

1.63 1.33

1.77 1.50

2.08 1.73

1.93 1.59

1.66 1.39

1.85 1.57

2.07 1.73

2.16 1.84

2.32 1.92

2.51 2.11

2.37 2.00

1.02 .85

1.31 1.07

1.98 1.67

2.28 1.92

2.35 1.95

nom 9

x/c = x/c = x/c = x/c = x/c = deg

0.335 0.500 0.625 0.769 0.915

1.26 .60 .56 .29 .066 6

1.17 .52 .48 °25 .046 21

.95 .37 .38 .17 .016 36

• 51 .12 .19 .07 -,028 51

• 34 .02 .13 .03 -.038 66

.78 .33 .37 .20 .028 81

1.77 .86 .70 ,36 .106 96

1.20 .52 .47 *23 .034 111

.91 .38 .36 .20 .036 126

1.02 .49 .46 °27 .058 141

1.17 .55 .52 .27 .060 156

1.07 .47 .44 °23 .036 171

.96 .41 .43 .23 .036 186

1.06 .50 .48 .28 .062 201

1.18 .59 .54 .31 .084 216

1.23 .63 .55 .31 .084 231

1.29 .65 .ST .31 .088 246

I.k3 .75 .65 .37 .114 261

1.36 .73 .63 ,37 .122 276

• 61 .29 .33 .18 .030 291

• 72 .31 .35 .18 .038 306

I.I0 .53 .49 .28 .072 321

1.26 .63 .56 .31 .082 336

1.28 .62 .57 .30 .080 351
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TABLE 46 - Continued

FLIGHT 42, LANDING APPROACH AND FLARE

(SEE FIG. 4)

(a) Differential pressures - Concluded

Ap, Ib/sq in., _t -

, r/R = 0.75

_ x/c: x/c= x/c= xl¢= x/c: x/c= x/c=
0.017 0.090 0.158 0.233 0.335 0.6_ 0.915

6 5.76 3.17 2.39 1.83 1.27 .S_ .099

21 5.59 2.91 2.2k 1.73 1.17 .49 .093

36 k.92 2.k0 1.93 1.47 .95 .39 .065

51 3.87 1.75 I.k3 1.18 .70 .30 .081

66 3.20 1.55 1.26 1.10 .62 .26 .045

81 2.79 1.37 1.13 .99 .57 .26 .059

96 3.94 2.96 2.19 1.79 1.23 .52 .093

Ill k.63 2.68 2.13 1.64 1.10 .k5 .074

126 4.10 2.02 1.67 1.33 .87 .39 .072

141 4.07 2.24 1.84 1.45 .95 .kS .093

156 4.61 2.63 2.09 1.62 1.09 .48 .088

171 _.60 2.41 1.89 1.k_ .95 .38 .069

186 _.05 2.05 1.70 1.31 .85 .38 .067

201 4.06 2.19 1.79 1.39 .92 .43 .097

216 k.38 2.50 1.95 1.51 1.05 .49 .102

231 S.O] 2.93 2.16 1.66 1.15 .51 .099

2_6 5.36 2.93 2.21 1.69 1.17 .52 .097

261 5.39 2.77 2.13 1.64 1.17 .$3 .099

276 3.73 1.13 1.07 .08 .62 .35 .079

291 3.32 1.75 1.37 1.11 .73 .35 .072

306 3.80 2.12 1.68 1.28 .85 .38 .077

321 k.28 2.k0 1.87 1.44 .99 .k3 .090

336 k.78 2.67 2.07 1.59 1.10 .49 .10_

351 5.27 2.93 2.22 1.71 1.19 .52 .106

r/R : 0.55
x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0t0_0 0.168 0.233 0.335 0.625 0.915

3.7_ 1.88 1.25 1.07 .84 .aS .111

3.56 1.78 1.18 1.01 .79 .42 .104

3.62 1.81 1,19 1.0_ .79 .41 .106

2.94 1.45 .97 .85 .68 .38 .097

2.81 1.41 .93 .82 .65 .34 .103

2.66 1.33 .88 .77 .62 .34 .098

2.20 1.11 .72 .66 .54 .27 .080

2.56 1.24 .84 .74 .60 .31 .083

1.58 .84 .62 .59 .SO .30 .093

2.55 1.29 .89 .80 .64 .37 .111

3.13 1.56 1.05 .91 .71 .36 .099

2.76 1.35 .91 .81 .64 .33 .094

2.59 1.28 .88 .77 .62 .35 .102

2.70 1.38 .95 .84 .67 .36 .107

3.22 I,61 1.08 .93 .72 .41 .111

1.60 .96 .68 .65 .$5 .33 .086

1.69 °80 .58 .$2 .43 .27 .062

1.3_ .66 .46 .43 .36 .22 .055

1.9_ °94 .65 .60 .48 .29 .078

2.47 1o21 .83 .74 .59 .33 .080

2.59 1.26 °87 .76 .60 .33 .074

2.52 lo24 .85 .74 .58 .33 .077

2.97 1o48 I.O0 .87 .68 .38 .094

3.39 1°67 1.13 .97 .77 .42 .104

_nom p

deg

6

21

36

SI

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

_p, lb/sq in., at -

_nom' r/R = O.iO r/R = 0.25 _nom'

deg x/c _ x/c = x/c = x/c = x/c = x/c = x/c = x/c _ x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

6 i.86 .97 .58 .32 .095 .93 .47 .30 .18 .075 6

21 1.80 .95 .57 .33 .097 1.02 .50 .32 .18 .056 21

36 1.86 .96 .57 .]2 .097 1.05 .SO .30 .16 .056 36

51 1.52 .80 .48 °28 .091 .90 .42 .25 .14 .037 51

66 1.62 .02 .48 .27 .089 .b8 .32 .19 .10 .027 66

81 1.27 .67 .41 .26 .091 .62 .30 .19 .12 .031 81

96 1.48 .75 .44 °26 .088 .57 .27 .17 .11 .027 96

111 1.28 .67 .38 .23 .081 .68 .32 .19 .12 .027 111

126 .93 .53 .32 .23 .084 .TO .31 .18 .10 .022 126

1_1 1.37 .73 .45 .27 .089 .63 .29 .17 .10 .029 141

156 1.kO .74 .43 .26 .082 .63 .30 .18 .11 .030 156

171 1.36 .71 ._2 .25 .081 .69 .33 .20 .12 .036 171

186 1.24 .68 .41 .26 .093 .68 .32 .20 .12 .029 186

201 1.29 .71 .43 .27 .088 .56 .27 .18 .12 .035 201

216 1.21 .66 .40 .25 .081 .49 .24 .16 .11 .027 216

231 1.02 .57 .34 .23 .073 .36 .17 .12 .10 .027 231

246 .82 .47 .27 .20 .063 .37 .18 .12 .10 .024 246

261 .69 .40 .23 .18 .061 .38 .17 .11 .09 .020 261

276 .82 ._6 .28 .20 .067 .39 .17 .10 .08 .01_ 276

291 .96 .53 .32 .21 .072 .41 .19 .12 .09 .011 291

306 1.03 .57 .34 .23 .074 .61 .29 .17 .11 .020 306

321 1.18 .65 .39 .25 .082 .71 .37 .24 .14 .024 ]21

336 1,46 .78 .47 .28 .097 .86 .42 .26 .15 .034 336

351 1.52 .82 ._9 .30 .091 1.01 .49 .31 .16 .035 351
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TABLE 46 - Continued

FLIGHT 42, LANDING APPROACH AND FLARE

(SEE FIG 4)

(b) Section aerodynamic loading

_qom,

aeg

6
21
36

51
66
81
96

111

126
1111
156
171
186
201

216
231
2k6
261
276
291
306
321
336

351

Section aerodynamic loading, l, lb/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

b,.72
u_.91
4.72
k.Ok
2.99

2.96
2.7k
3.1_,
3.00

2.83
2.96

3.21
3.15
2.82
2.53
1.98
1.98

1.89

1.76
1.96
2.78
3.53
k.06
_.6k

8.95
8.87
8.90
7.53
7.65

6.k8
7.10
6.21
5.20

6.96
6.86
6.68

6.55
6.72
6.27

5.kk
_.k8

3.90
_.50
5.11
5.k5

6.17
7.39

7.69

13.kl
12.66
12.66
10.71
10.20

9.77
8.13
9.21

20.58
19.17
16.00
12.12

10.56
9.56

18._,0
17._6

21.98
20.03
16.25

9.20
6.18

12._6
30.kO

21.37

21.22
19.06
1k.96

5.18
3.29

2k.86

30.90
20.8k

7.20 lk.20
9.92 15.k6

11.1k 17.k6

9.89 15.70
9.73 lq.09

10.29 15.13
11.65 16.80

7.93 18.71

6.56 19.16
5._3 18.88
7.k6 10.61
9.12 12.07
9.kO 13.99
9.23 15.90

10.80 17.76
12.17 19.19

15.39 16.5k

16.91 18.29
19.79 20.50
18.18 18.99
16.02 17._5
18.01 19.71

20.03 21.76
20.85 22.k3
22.21 22.39
2k.kl 25.k5
23.33 28.6k

9.82 11.93
12.50 I0.1k

18.85 20.87
21.8k 23.2k
22.32 22.51

20.37
18.37
15.07

3.17
lO.k7

30.75
28.87
21.9k
17.k9
19.17

20.97
19.62
19.32
21.21
22.55

23.63
22.58
23.73
27.55
17.52

9.8k
20.85
23.85

22.22

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn,s, deg

0 Ik.331
1 2.619 -1.615

2 -.k23 .117
3 -.225 .593
k .231 .251
5 .1_6 -.102

6 -.029 .035
7 -.026 .050

8 .032 .026

9 .032 .000
I0 .000 .015

I

10

8S= A 0 • _ [An,sCOSn (_nom- 6° )
n=l

+ Bn, s sin n (_/nom - 601

Flap motion

an, s, deg bn, s, deg

0 k.37k
I .228
2 .273

3 .lk3
k .000
5 .065
6 .OOk
7 .Ok1
8 .012

9 .016
10 .OOk

-I.065
.2kl

-.371
-.228

.257

.008
-.Ok9

.078

.012
-.037

10

_S=a0 + _ [an, s c°snlt_nom - 60)

n=l L r n

+ bn, s sin n [t_nom - 6o)]

0
1
2
3
k

5
6
7
8
9

10

=E0+

+ F n

Lag motion

En, deg Fn, deg

5.09_
-.375 -.OSk
-.001 -.038

.096 -.115

.011 -.030

-.030 .Ok3
-.019 -.030
-.012 -.023
-.01k .012
-.039 .020
-.038 -.015

10

cos.i  o -0o>
n=l

sin n (_nom - 60)]
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TABLE 46 - Concluded

FLIGHT 42, LANDING APPROACH AND FLARE

(SEE FIG. 4)

(e) Flapwise bending moment

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

_norn'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

_51

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.925

-1799

-1623

-192

6619

3502

1758

-1719

-3566

8119

6181

-1594

-899

2362

3376

2772

1427

-2312

1673

5850

2100

-1001

-1548

2442

1963

i

-2805

-3234

330

3548

3770

-107

-4232

-1799

5653

5264

-1254

-2104

1619

2500

2360

-767

-2566

1700

6295

3861

-215

-893

1167

-169

-2884

-4204

-63

2911

3526

-1293

-5279

597

3887

6339

253

-2405

-90

2361

1880

-2188

-1519

2658

5804

4882

542

-334

-271

-3326

-3956

-617

2064

1921

-2648

-4051

1778

1826

2169

1997

-1695

-2028

1215

185

-2563

252

3247

4297

4879

1921

-359

-2362

-5284

-2055

-1685

-444

-2354

-2750

1069

788

-2864

-2063

3296

1536

-2609

-3075

-4307

-2556

2257

2821

1589

3375

5302

653

-6481

-1510 -3650 -8065

r/R = 0.650 r/H = 0.600

-6973

-1848

-2346

-3590

-5321

-1510

3793

-1440

-5987

-4594

2291

3196

-2306

-7769

-7550

-2127

1953

1256

560

2778

6639

-8

-9609

-11530

(f) Chordwise bending moment
(g) Blade torsional moment and pitch-horn load

Chordwise bending moment, in-lb, at-

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

645

-6128

-7414

-3604

-4907

3966

7906

-1162

-4907

-381

3217

1003

_852

-1553

-3018

II01

-3849

-8656

-12965

-10869

-8867

-6242

-7023

-5656

-2637

-10891

-10387

-6724

-4803

3598

672

-8026

-12275

-11665

-3109

977

4558

-2475

-8531

-9133

-13626

-10061

-10435

-10712

-I1269

-6900

-228

-3842

-1142

1866

-390

-102

9418

8586

4842

2090

-2902

-4134

2314

13114

10610

8666

2610

-7110

-2790

476

2746

-696

1258

5002

8890

9162

_nom'

deg

6

21

36

51

66

81

96

II!

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

1265 1019

1684 493

1206 525

758 -I12

1145 66

1605 892

2093 1430

883 164

360 -483

1679 311

1993 1020

554 119

207 -222

682 -365

1135 170

1557 656

704 -138

-388 -780

9 -725

739 -93

864 -96

323 24

337 32

828 91

Pitch-horn

load, lb

96

145

98

89

99

181

150

31

-29

98

153

9

-55

-4

50

59

-63

-125

-37

67

41

-1

13

65

231



TABLE 47

FLIGHT 43, LANDING APPROACH AND FLARE

(SEE FIG 5)

(a) Differential pressures

Ap, Ib/sq in., at -

r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = x/c = XlC = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0,090 0,168 0,233 0,335 0.625 0,915 0,017 0,090 0.168 0.233 0,335 0,625 0,915

C

15

3C

45

60

75

90

105

120

135

150

16E

180

195

210

225

2UC

255

270

285

300

315

.130

3k5

7.07 k.28 3.20 2.19 1.21 .k9 .C69 7.81 3.88 2.70 2.23 1.kk

5.93 3.76 3.00 1.97 1.08 .kS .C61 6.89 3.42 2.43 2.03 1.30

5.26 3.39 2.94 1.86 .98 .41 .053 6.23 ].08 2.23 1.92 1.17

k.79 3.13 2.79 1.74 .86 .37 .C39 5.58 2.77 2.07 1.78 1.07

k.k8 2.95 2.56 1.67 .79 .34 .028 3.99 2.07 1.57 1.39 .79

8.17 5.02 3.79 2.46 1.30 .50 .C65 k.58 2.23 1.82 1.64 .98

9.34 5.69 k.kl 3.02 1.74 .72 .130 9.15 k.82 3.46 2.91 1.86

9.34 5.53 k.15 2.80 1.59 .65 .107 9.78 k.80 3.38 2.79 1.81

7.89 k. Sk 3.61 2.42 1.35 .56 .093 7.81 3.95 2.79 2.37 1.53

6.67 k.18 3.33 2.21 1.26 .54 .093 7.45 3.73 2.67 2.28 1.46

6.91 k.30 3.33 2.27 1.32 .56 .C97 ?.47 3.81 2.71 2.29 1.49

6.85 k.22 3.24 2.20 1.24 .51 .081 7.18 3.61 2.55 2.15 l.k0

6.26 3.89 3.02 2.08 1.20 .51 .093 6.70 3.37 2.40 2.08 1.35

6.54 4.07 3.11 2.15 1.26 .53 .093 6.77 3.44 2.46 2.09 1.37

6.77 4.19 3.14 2.17 1.26 .52 .C91 6.91 3.48 2.46 2.08 1.38

6.67 4.08 3.09 2.12 1.24 .52 .097 7.06 3.54 2.49 2.09 1.38

6.75 k.08 3.10 2.15 1.27 .55 .111 7.42 3.70 2.59 2.15 1.4_

6.98 4.1k 3.16 2.23 1.38 .62 .Ikk 8.42 4.15 2.88 2.40 1.62

7.75 4.45 3.34 2.41 1.51 .66 .153 8.81 k.17 2.91 2.40 1.66

7.44 4.28 3.19 2.19 1.31 .55 .11_ 5.10 2.57 1.82 1.57 1.08

4.86 2.96 2.52 1.36 .61 .28 .CkO 3.48 1.65 1.21 1.07 .63

4.56 2.83 2.37 1.72 1.06 .48 .C85 6.65 3.36 2.40 1.98 1.29

7.22 4.32 3.24 2.29 1.37 .57 .101 E.27 k.15 2.88 2.37 1.56

7.70 k.51 3.35 2.33 1.36 .55 .0£] 8.kC 4.15 2.89 2.3_ 1.53

.53 .045 0

• 51 .025 15

.47 .009 30

.41 -.009 45

.31 -.038 60

.39 -.020 75

.73 .056 90

• 69 .06q ICS

.62 .060 120

.62 .064 135

• 62 .060 150

.58 .Ok9 165

.56 .056 180

.59 .06k 195

.58 .067 210

.59 .078 225

• 62 .089 240

.69 .118 255

• 70 .125 270

• 48 .C6k 285

.29 .006 300

• 55 .063 315

.64 .078 330

.61 .058 345

ap, lb/sq tn., at -

r/R = 0.85

x/c= x/c= x/c= x/c=
0.090 0.130 0.168 0.233

t_ nolxl9

deg x/c = x/c = x/c = x/c =

0.017 0.040 0.335 0.500 0.695 0.789

0 7.96 5.58 3.82 2.94 2.45 2.09 l.kO .70 .60 .31

15 6.98 5.23 3.48 2.63 2.22 1.89 1.26 .61 .54 .27

30 6.27 k.78 3.1 I 2.35 2.00 1 . 71 I . 15 .53 .49 .24

kS 5.51 k.18 2.76 2.01 1 .75 1.51 1.01 .kS .hi .21

6C 3.89 2.92 2.03 1.54 1.25 1.03 .76 .29 .]0 . 13

75 1.59 1.13 .84 • 6_ .57 .65 .39 . I0 • 18 .07

90 6.k0 k.91 3.16 2.42 1.96 1.66 1.08 .48 .45 .23

105 9.33 6.35 k. Sk 3.36 2.82 2.kG 1.50 .79 .64 .34

120 8.12 5.65 3.83 2.96 2.E5 2.09 1.41 .68 .57 .29

135 6.8_ 5.17 3.43 2.53 2.24 1.9 h 1.31 .67 .58 .32

150 7.07 5.28 3.51 2.70 2.27 1.95 1.32 .67 .57 .31

165 6.89 5.04 3.34 2.56 2.14 1.82 1.24 .62 .53 .28

180 6.31_ k.78 3.08 2.38 1.99 1.70 1.17 .57 .52 .28

195 6.k0 k.80 3.12 2.39 2.00 1.73 1.19 .59 .52 .29

210 6.50 k. Tk 3.17 2.44 2.02 I • 75 1.20 .61 .54 .30

225 6.75 4.80 3.27 2.56 2.12 1.84 1.26 .66 .56 .31

240 7.18 5.05 3,47 2.12 2.25 1.96 1.35 .72 .6 I .34

255 8.41 5.69 3.92 3.05 2.53 2.17 1.48 .80 .65 .37

270 6.91 k.80 3.25 2.53 2.10 1.82 1.25 .66 .56 .30

285 2.29 1.77 1.23 .96 .81 .80 .58 .30 .31 .17

300 3.86 2.68 1.78 1.37 1.11 1.00 .67 .29 .30 .16

315 6.47 k.74 3. 12 2.k0 2.01 1 .75 1. 17 .60 .53 .29

330 8.09 5.61 3.84 3.00 2.48 2. 13 1.42 .74 .62 .34

3k5 8.45 5.79 4.01 3.09 2.55 2.19 1.45 .75 .62 .32

l_nom ,

x/c = x/c = x/c = deg

0.915

.133 0

.112 15

• 100 30

.084 kS

.047 60

• 019 75

• 100 90

• 138 105

• 121 120

.118 135

• 133 150

.117 165

.112 180

.121 195

• 129 210

.139 225

.152 240

.170 255

• 135 270

.071 285

.081 300

.135 315

• 150 330

.141 345

252



TABLE 47 - Continued

FLIGHT 43, LANDING APPROACH AND FLARE

(SEE FIG. 5)

(a) Differential pressures - Concluded

•',p, lb/sq in., at -

Snom' r/R = 0.75 r/R = 0.56 _nom'

deg x/c = x/c = x/c = x/c = x/c = xlc = x/c = x/c = x/c = x/c = x/c = x/c = xlc = x/c = deg

0.017 0.090 0.168 0.233 0,335 0,625 0.915 0.017 0,090 0,168 0.233 0.335 0.625 0.915

C 6.2e 3.15 2.44 1.84 1.31

15 6.10 2.95 2.32 1.75 1.23

30 5.64 2.70 2.16 1.64 1.15

45 5.06 2.38 2.00 1.51 1.02

6C 4.30 1.91 1.69 1.27 .82

75 3.35 1.36 1.19 .99 .58 .23 .042 2.51 1.24

90 2.39 .90 .85 .71 .42 .18 .032 2.26 1.15

105 1.67 .81 .93 .8_ ,60

I2C 5.59 2.67 2.22 1.64 1.1C

135 4.66 2.69 2.32 1.78 1.24

150 5.39 2.91 2.34 1.79 1.25

165 5.35 2.65 2.16 1.64 1.15

180 5.03 2.43 1.99 1.52 1.06

195 4.97 2.50 2.02 1.5_ 1.07

210 5.31 2.71 2.11 1.60 1.13

225 5.49 2.81 2.19 1.66 1.18

2_C 5.75 2.89 2.25 1.71 1.22

255

2?0

285

300

315

33¢

345

.31 .C84 1.95 .97

.45 .Cgh 1.66 .82

• 54 .115 1.5C .74

.54 .109 1.49 .78

• 49 .IC6 1.98 .99

• 46 .101 1.7C .86

.47 .109 1.8_ .94

• 48 .111 1.43 .74

• 51 .11_ 1.24 .62

• 53 .109 1.59 .7C

5.12 2.14 1.78 1.37 .99

5.43 .91 .90 .76 .52

2.61 1.07 .95 .79 .50

3.07 1.64 1.40 1.07 .70

4.01 2.38 1.90 1.45 1.01

_.98 2.93 2.27 1.73 1.23

5.81 3.12 2.41 1.82 1.31

.56 .121 3.65 1.85 1.28 1.00

.51 .113 3.75 1.91 1.32 1.03

.47 .09_ 3.66 1.87 1.29 1.00

• 43 .084 3._C 1.70 1.19 .93

• 3_ .066 2.9C 1.45 1.03 ._0

.8e .69

• 79 .61

.67 .51

.6_ .44

• 58 .43

.61 .48

.74 .59

.66 .52

.72 .58

.59 .46

• 50 .38

.52 .49

.44 .C84 1.63 .82 .60 .47

.29 .070 1,87 .91 .70 .53

.25 .059 2.13 1.06 .78 .61

• 32 .C6E 2.5_ 1.17 .85 .65

.46 .I04 2.59 1.32 .95 .75

• 55 .I18 2.98 1.52 1.09 .84

•56 .11_ 3.37 1.71 1.2C .93

• 78 .48 .094 0

• 80 ._9 .094 15

• 79 ._8 .093 3G

• 72 .45 .090 45

.64 .40 .094 60

•55 .36 .079 75

• 49 .32 .066 90

• 42 .29 .056 105

• 38 .28 .058 120

.57 .28 .061 135

.59 .29 .07_ 150

• 49 .3h .074 165

.49 .52 .074 186

.48 .33 .070 195

• 39 .29 .058 210

•32 .26 .048 225

• 34 .27 .044 240

•58 .28 .045 255

•_3 .30 .053 270

.48 .33 .053 285

• 52 .35 .056 500

•58 .38 .069 515

• 66 ._3 .082 330

• 75 ._5 .090 3_5

Ap, lb/sq in., at -

Snom' r/R = 0.40 r/R = 0.25 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

C 1.66 .83 .53 ._2 .I01 .88 .45 .30 .15 .039 0

15 1.73 .87 .55 .32 .10_ .93 .48 .31 .14 .C_O 15

3C 1.81 .89 .56 ._2 .10t .81 .kl .26 .16 .052 30

45 1.78 .87 .54 .71 .106 .78 .37 .21 .08 .026 45

60 1.49 .71 .45 .27 .096 .69 ._2 .18 .04 .C26 60

75 l. P2 .59 .38 .24 .092 .59 .29 .18 .08 .019 75

90 1.13 .55 .38 .23 .09£ .52 .25 .16 .07 .022 90

1C5 1.n7 .51 .32 .21 .084 .52 .25 .16 .08 .023 105

12C .89 ._5 .28 .21 .090 .52 .25 .16 .07 .021 120

135 .97 .47 .31 .22 .082 .48 .23 .15 .07 .C19 135

15C .ql .44 .27 .19 .066 .4C .19 .12 .06 .021 150

165 .PO .41 .27 .19 .070 .53 .16 .I0 .05 .022 165

1_0 .88 .44 .2_ .20 .074 .29 .14 .09 .05 .C17 180

195 .62 .35 .22 .IE .07C .24 .12 .08 .04 .016 195

210 .59 .31 .21 .17 .061 .24 .II .08 .04 .015 210

225 .54 .28 .1_ .1_ .068 .24 .11 .08 .04 .809 225

240 .68 .3_ .23 .18 .06_ .27 .13 .09 .05 .015 2_0

.33 .16 .11 .06 .015 255255 .81 ._I .26 .19 .068

.59 .18 .12 .06 .011 270270 .91 ._6 .30 .20 .06§

.uC .19 .13 .06 .011 285285 .98 .51 .32 .21 .072

300 1.06 .5b .35 .2_ .07_ .44 .23 .15 .07 .009 500
• 55 .29 .20 .10 .018 515_15 1.22 .62 ._C .25 .08_

330 I._ .69 .45 .78 .094 .76 .38 .25 .12 .C23 530

345 1.45 .74 .48 ._C .094 .83 .43 .28 .13 .029 345

233



TABLE 47 - Continued

FLIGHT 43, LANDING APPROACH AND FLARE

(SEE FIG 5)

(b) Section aerodynamic loading

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300
315

330

345

Section aerodynamic loading, l, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R -- 0.90 r/R = 0.95

4.27
4.41

4.13
3.19
2.66
2.62
2.38
2.37

2.36
2.17
1.78

1.53

1.35
1.20

L.15
I.II

1.33

L.59

1.72

1.81

2.11
2.73

3.54

3.95

8.24
8.52
8.72
8.51
7.17
6.10
5.63

5.31
4.66
5.0.5
4.54
4.34

4.65
3.65
3.43
3.18

3.79
4.32
4.76
5.09
5.49

6.28

6.95
7.40

13.15

13.51
13.23
12.23
10.65

9.31
8.32

7.16
6.45
6.13
6.48
7.95

7.15

7.64
6.27
5.34
5.71
6.37
7.19

8.09
8.72
9.72
11.14

12.29

21o29
20.14
18.63
16.76
13.72

9.95

7.13
8.18

16.89
19.20

19.82
18.46

17.16
17.35

18.34

19.08
19.71

L6.01
9.07

8.42
11.44

16.02
19.42

20.86

24.18
21.68
19.53
17.11

12.38
5.85

19.17
27.53
24.26
22.06
22.38
21.17

19.79

20.06
20.41
21.27
22.73
25.5t

21.26
8.88

11.59
20.14

24.61
25.33

24.02

21.61
19.60
17.71
13.01
15.34
30.33
30.27

25.23
24.18
24.46
23.09
21.99
22.42
22.57
22.89
23.94

26.94
27.52
17.28
10.91

21.58
26.21
26.00

23.79
21.11
19.42
17.74

16.47
26.89
32.82
31.12
26.77

24.08

24.75
23.84
22.52
23.44
23.78
23.40
23.81
25.06
27,07
24.84

15.32
18.03
25.14
25.73

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0

1

2

3
4
5
6
?
8

9
I0

12.707
2.638

.095

-.173
.036
.100
.009
.000
.018

.027

.005

-1.189
-.018

.109

.018

.009

.050
-.023
-. 005

.000

.014

lO

OS = AO + _-- (An, S cos n _nom

n= 1

+ Bn, s sin n _nom)

Flap motion

an, s, deg bn,s, deg

0 6.232
I .439
2 .020
3 .328
4 .221
5 -.024
6 .077

7 .087
8 .022
9 .022

10 .040

-1.025

.304
-.182

.083

.075

.022

.016

.016

.018
-.004

10

/3s = ao + _ (an, s cos nt_no m

n= 1

+ bn, s sin n qJnom)

Lag motion

0

1
2
3
4
5
6
7

8
9

10

En, deg Fn, deg

6.925
-.427 -.110

• 006 .000

.097 .017

-_005 -.030
-.009 -.017

.006 .002
.000 .003

-.011 -.006
-.009 -.006

-.014 .000

10

• _ .--E 0+ _" (E n cosnd/no m

n= 1

+ F n sin n _nom)

234
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TABLE 47 - Concluded

FLIGHT 43, LANDING APPROACH AND FLARE

(SEE FIG. 5)

(e) Flapwise bending moment

_nom'
Flapwise bending moment, in-lb, at -

deg r/R = 0.150

0 -1200

15 579

30 2049

45 3828

60 5326

75 2369

90 1422

105 260

120 1502

135 5298

150 3999

165 2494

180 3041

195 2517

210 2038

225 2357

240 1650

255 909

270 2369

285 26k2

300 1616

315 1206

330 1525

3_5 818

r/R = 0.275

-2285

-842

1856

3515

3622

1650

-kl]

-1064

1238

k3kO

3876

2657

2912

2219

17kl

Ikk4

751

932

3135

3713

2675

2005

1502

-1081

r/R = 0.375

-2974

-1971

1627

3381

3553

1311

-1437

-1592

1962

k167

_954

3960

2685

2287

1727

886

416

1654

3327

4_57

3797

2k77

5k2

-2640

r/R = 0.450

-3693

-2825

600

2995

2823

963

-1785

-964

2336

3_72

5256

k416

1945

1564

1268

180

257

2251

3357

455C

4302

2375

-1279

-4113

r/R = 0.575

-6273

-t469

-2788

371

1383

890

-483

1163

1779

1717

2580

3838

2298

213

-870

-20_9

-667

2307

3671

k419

5026

2685

-3149

-6475

r/R = 0.650

-8537

-5602

-4229

-1553

69

kk7

2029

3353

627

-617

-826

lk82

686

-2100

-4707

-4796

-1_3

2507

k815

5631

5084

318

-6756

-9015

r/R = 0.800 r/R = 0.925

deg

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

0 -1143

15 -_692

]0 -757_

45 -6141

60 -2706

75 1722

90 7518

105 58_1

120 -622

155 -1241

150 990

165 136k

18C 2032

195 1478

210 _71

225 -606

2kC -3015

255 -6353

270 -11481

285 -11562

300 -I1253

315 -9136

3]0 -5311

345 -2169

-335k

-11217

-13789

-10810

-4330

2198

1921

-2637

-12812

-15010

-11315

-3370

3028

749

-5698

-12275

-13496

-12340

-8921

-12324

-11836

-7440

-684

-391

3573

-1035

-3211

-475

6757

10981

8869

1653

-2491

-6667

-3099

7573

I]269

11461

3957

-4605

-6411

-1651

885

821

677

5397

9205

9_93

_nom'

deg

0

15

30

45

6O

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, tn-lb, at -

r/R = 0.15

173

351

420

184

377

714

1022

kkq

5

229

888

224

-195

-3

187

166

-196

-476

-680

-612

-6kk

-363

-322

-24

r/R = 0.50

528

274

395

64

131

638

938

kSk

-187

-134

412

52

-164

-106

29

11

-220

-kkl

-586

-552

-591

-13k

30

232

Pitch-horn

load, lb

79

105

105

IOk

122

156

160

84

Ik

54

127

69

13

34

27

6

-25

-kO

-33

-18

-15

-3

27

62

236



TABLE 48

Wr [GHT 44, LANDING APPROACH AND FLARE

(SEE FIG 6, t = 135 SECONDS)

(a) Differential pressures

Ap, lb/sq in,, at

I
r/R = 0.95 r/R = 0.90 _nom'

deg x/c = XlC = XlC = XlC = xlc = XlC = x/c = Xlc = x/c = x/c = x/c = x/c = x/c = XlC = deg
0.017 O.OOQ 0.168 0.233 0.335 0.625 0.915 0.017 0.000 0.168 Q.233 0.335 O,_ 0.915

0 k.66 3.14 2.91 1.83 .94 .40 .C45 6.22 ].13 2.24 1.92 1.21 .45 -.009 0

15 3.92 2.84 2.69 1.67 .78 .]5 .C24 5.55 2.E0 2.07 1.82 1.09 .39 -.038 15

3C 2.64 2.22 2.26 1.2_ .53 .27 -.C_2 4.35 2.14 1.68 1.47 .82 .28 -.0?8 70

45 .74 1.10 1.48 .56 .16 .16 -.024 2.67 1.19 1.02 .96 .48 .16 -.110 45

60 _.99 3.61 ].11 1.82 .72 .32 .CI8 i.75 .77 .82 .90 .48 .21 -.094 60

75 7.13 4.81 ].95 2.60 1.40 .57 .068 7.56 4.09 3.09 2.64 1.67 .63 .016 75

90 6.06 4.07 ].47 2.20 1.1] .48 .050 7.23 ].65 2.63 2.27 1.39 .52 -.020 90

105 4.97 3.45 5.12 1.92 .89 .37 .C20 5.75 2.86 2.16 1.89 1.07 .38 -.049 105

120 a.10 2.96 2.80 1.74 .79 .]6 .036 4.82 2._6 1.89 1.68 .95 .39 -.038 120

135 4.39 3.08 2.82 1.84 .86 .39 .C46 5.48 2.81 2.12 1.85 1.08 .45 -.025 I]5

150 4.35 2.99 2.68 1.79 .86 .39 .C]E 5.9] 2.98 2.27 1.90 1.12 .43 -.025 150
165 3.99 2.73 2.48 1.67 .78 .36 .C42 5.]4 2.68 2.03 1.72 1.02 .39 -.031 165

180 4.08 2.77 2.47 1.66 .79 .36 .C50 5.01 2.52 1.91 1.65 .97 .39 -.022 180

195 4.80 3.11 2.73 1.82 .97 .44 .079 5.90 2.92 2.15 1.89 1.16 .48 .016 195

21C 5.47 3.55 2.95 1.98 1.10 .49 .087 6.75 ].]8 2.41 2.08 1.30 .55 .03] 210

225 6.29 _.00 3.18 2.16 1.25 .52 .C97 6.85 ].46 2.50 2.15 1.39 .59 .052 225

240 6.04 3.82 3.03 2.03 1.14 .48 .C75 6.56 3.26 2.31 1.97 1.27 .51 .0]8 240

255 5.92 3.73 3.03 2.02 1.14 .51 .I03 6.65 3.]4 2.57 1.99 I.]1 .56 .060 255

270 7.15 4.44 3.4] 2.3E 1.36 .63 .135 7.89 3.98 2.82 2.37 1.59 .69 .11_ 270

285 4.35 2.91 2.58 1.62 1.01 .44 .07] 4.64 2.36 1.70 1.47 1.00 .43 .017 285

]0C 2.45 1.75 1.83 .99 ._5 .27 .050 _.69 1.67 1.27 1.20 .69 .29 -.017 300

315 4.97 3.14 2.80 1.75 .92 .39 .C59 5.54 2.75 1.96 1.67 1.07 .42 .016 315

330 5.38 3.45 2.q8 1.90 1.04 .4_ .C61 6.24 3.13 2.23 1.90 1.22 .44 .016 330

345 5.06 3.34 2.97 1.86 1.00 .43 .050 6.]4 3.20 2.28 1.96 1.24 .48 .011 345

Ap, Ib/sq in., at -

I

_nor/19

deg x/c = x/c =

0,017 0.040

0 6.41 4.94 3.18 2.41 2.06

15 5.77 _.47 2.93 2.11 1.85

30 4.52 3.55 2.34 1.88 1.45

45 3.15 2.41 1.61 1.24 1.05

60 2.49 1.85 1.26 .95 .85

75 5.67 4.44 3.02 2.39 2.03

9C 7.11 5.46 ].59 2.7] 2.36

105 5.17 ].9] 2.62 1.90 1.60

12C 4.61 3.55 2.38 1.83 1.51

115 5.19 4.01 2.70 1.99 1.64

15C 5.52 4.22 2.85 2.0] 1.7q

165 5.09 3,84 2.55 1.81 1.59

18C 4.45 3.36 2.27 1.78 1.36

195 5.29 4.05 2.67 1.93 1.68

210 5.99 4.56 ].03 2.29 1.94

225 6._7 _.87 3.20 2.44 2.05

240 5.99 4.52 2.99 2.30 1.92

255 6.57 4.86 ].18 2.49 2.05

270 7.56 5.]] 3.65 2.83 2.]8

285 2.87 2.19 1.45 1.21 1.00

]CO 4.14 5.09 1.98 1.56 1.24

315 5,]2 4.04 2.58 1.90 1.65

]30 5.96 4.55 2.93 2.2] 1.88

345 6.31 4.83 3.13 2.38 2.02

rlR = 0.85

x/c = x/c = x/c = x/c = x/c = x/c : x/c = x/c =
0.090 0.130 0.168 0.233 _0.335 0.500 0.625 0.769

1_nom i

x/c = deg

0.915

1.79 1.18 .55 .50 .23 .114 0

1.6C 1.07 .44 .42 . 18 .085 15

1.22 .82 .28 .29 .11 .049 30

.84 .54 .12 .20 .06 .022 45

.81 .44 .06 . 15 .05 .013 60

1.71 1.19 .57 .51 .26 ,121 75

2.00 1.35 .61 .52 .2_ .098 90

1.40 .96 .36 .35 .17 .065 105

1.23 .e7 .33 .36 .17 .071 120

1.44 1.02 .44 .41 .21 .085 155

1.52 1.07 .47 .43 .23 .08] 150

1.37 .97 .kO .38 .18 .067 165

1.20 .88 .38 .38 .19 .073 180

1.49 1.04 ._9 .47 .26 .108 195

1.69 1.18 .58 .52 .29 .129 210

1.7_ 1.22 ,60 .53 .28 .125 225

1.69 1.17 .57 .49 .27 .127 240

1.81 1._3 .63 .55 .30 .150 255

2.0_ 1.41 .73 .62 .35 .168 270

.88 .65 .30 .34 .1E .088 285

1.15 .76 .31 .33 .16 .080 300

1._9 .97 .4_ .43 .21 .108 315

1.66 1.11 .54 .48 .25 ,125 3]0

1.77 1.18 .58 .52 .26 .129 345
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TABLE 48 - Continued

FLIGHT 44, LANDING APPROACH AND FLARE

(SEE FIG. 6, t = 13.5 SECONDS)

(a) Differential pressures - Concluded

Ap, Ib/sq in., at-

_nom' r/R = 0.75

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.090 0.168 0.233 0.335 0.625 0.915

C 5.3_ 2.70 2.26 1.69 1.17 .50 .C?e

15 5.]2 2.6U 2.16 1.62 1.C9 ._3 .C62

_0 _.67 2.12 1.84 1.37 .EB .3_ .C_8

_5 3.82 1.65 1.53 1.20 .71 .]0 .055

6C 3._9 1.59 1.49 1.19 .68 .27 .C52

75 3.36 1.72 1.56 1.28 .80 .]6 .079

90 _.55 2.86 2.31 1.70 1.22 .50 .C88

105 4.58 2.12 1.88 1.38 .87 .3h .C6h

12C 3.8_ 1.72 1.60 1.22 .77 .]_ .076

I]5 3.91 1.98 1.78 1.36 .89 .39 .C85

150 _.39 2.21 1.93 1.45 .98 .39 .076

165 _.21 1.97 1.78 1.32 .88 .3_ .c6g

18C 3.73 1.75 1.61 1.21 .@1 .3_ .C71

195 3.92 1.98 1.79 1.37 .95 .42 .100

210 4.42 2.31 1.96 I._8 l.O_ .46 .C98

225 4.70 2.hl 1.99 1.51 1.06 .47 .C9C

240 4.74 2.]8 1.97 1.4_ 1.0_ .44 .088

255 _.84 2.48 1.99 1.51 1.07 ._8 .102

270 4.21 1.62 1.52 1.17 .81 ._1 .C85

28_ 3.42 1.55 I._5 1.0_ .72 ._4 .076

30C 3.7] 1.89 1.62 1.21 .82 ._ .064

315 3.98 2.00 1.70 1.77 .87 .37 .C67

330 4.37 2.26 1._8 1.4_ .99 ._4 .C79

345 b.83 2.55 2.08 1.58 1.11 .h8 .085

r/R = 0.55 @nora'

x/c = x/c : x/c = x/c = x/c : x/c : x/c : deg

0.017 0,0_0 0.168 0.233 0.335 0.625 0.915

3.32 l.?C 1.20 .92 .72 .46 .093 0

_.50 1.77 1.23 .93 .73 .45 .093 15

3._5 1.77 1.20 .91 .71 ,h4 .093 30

].15 1.56 I.I1 .84 .66 .hi .091 45

2.95 1.48 1.0] .78 .61 .38 .092 60

2.53 1.28 .89 .68 .54 .35 .084 75

2.58 1.28 .90 .68 .54 ._2 .076 90

2.76 1.36 .98 .75 .59 ._7 .083 IC5

2.22 1.16 .82 .63 .52 .36 .089 120

2.61 I.]5 1.01 .76 .61 .hi .096 135

2.9_ 1.45 1.03 .78 .60 .36 .078 150

2.7C 1.33 .96 .72 .57 .35 .079 165

2.70 1.35 .98 .74 .58 .38 .089 180

2.58 1.31 .97 .74 .59 ._8 .092 195

2.57 1._2 .96 .74 .59 .39 .083 210

2.60 1.35 .97 .75 .58 .38 .079 225

2._C 1.06 .80 .61 ._8 .]1 .042 240

1.18 .58 .46 .32 .26 .23 .0_2 255

1.85 .92 .68 .51 .41 .30 .06C 2?0

2.3] 1.17 .86 .65 .51 .35 .062 285

2.52 1.25 .91 .68 .53 .34 .057 300

2.54 1.24 .90 .67 .52 .35 .057 315

2.72 1.39 1.00 .77 .6C ._O .C82 33C

3.13 1.59 1.13 .88 .68 .4_ .088 345

Ap, lb/sq in., at-

_nom' r/R : 0.40 r/R = 0.25 _nom'

deg x/c : x/c : x/c = x/c : x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

C 1.90 .9_ .61 .'5 .112 .89 .46 .28 .17 .886 0

15 2.09 1.02 .6_ ._6 .11_ .9? .51 .33 .14 .049 15

_C I._2 .88 .57 .'2 .112 .89 .45 .26 .12 .027 30

45 1.69 .80 .52 .3C .I07 .69 .36 .23 .09 .025 45

66 1._5 .70 .47 .28 .ICE .90 .46 .29 .12 .034 60

75 1._8 .74 .5C ._C .112 .?E ._2 .27 .11 .034 75

90 I.'5 .66 .h_ .26 .08_ .58 .30 .20 .09 .02] 90

105 1._2 .65 ._2 .26 .I01 .81 .hO .25 .10 .030 I05

12C 1.,2 .6_ ._2 .7? .095 .80 .40 .2_ .09 .024 120

135 l. X9 .67 .43 .27 .097 .7C .38 .22 .09 .026 135

150 I._8 .68 ._] .26 .09C .6_ .3_ .22 .I0 .031 150

1_5 1.3_ .65 .42 .26 .092 .67 .]6 .23 .11 .03_ 165

18C 1.34 .66 ._ .77 .096 .65 .35 .25 .10 .034 180

195 I._ .65 .42 .27 .086 .58 ._I .21 .09 .029 195

210 1._9 .68 .4_ ._7 .091 .57 .30 .20 .10 .030 210

225 l.PO .59 .39 .25 .087 .49 .25 .17 .08 .02_ 225

24C .75 .38 .25 .19 .067 .42 .21 .15 .07 .01,9 2_0

255 .78 ._9 .26 .19 .067 .47 .22 .15 .07 .C22 255

270 ._9 .44 ._0 .71 .07_ .48 .22 .14 .06 .013 270

285 .9T .48 .32 .21 .075 .38 .20 .14 .06 .018 285

_CC 1.02 .51 ._ .22 .O?E .42 .22 .15 .07 .013 300

515 1.t8 .6C ._9 .24 .085 .7_ .37 .24 .10 .025 315

3_3 1.36 .71 ._E ._0 .IC9 1.01 .49 .31 .13 .C_] 3]0

_45 1.91 .95 .61 .?¶ .11_ .93 .42 .30 .18 .065 345
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TABLE 48 - Continued

FLIGHT 44, LANDING APPROACH AND FLARE

(SEE FIG 6, t = 135 SECONDS)

(b) Section aerodynamic loading

_om,
aeg

0
15
30
_5
60
75

9O
105
120
1_5
150
165

180
195
210
225
2_0
255
270
285
3C0

315
330
3hS

Section aerodynamic loading, l, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

k.52
k.59
3.91
3.18

_.10
3.72
2.80
3.60
3._8
3.18

3.10
3.27
3.22
2.86
2.83

2.36
2.09

2.17
2.03
1.90
2.08
3._0
4.50

k.56

9.28
9.93
8.7h
8.17
7.23

7.60
6.72
6.66
6.69
6.89

6.78

6.6_

6.78

6.65

6.87
6.13
_.12

_.22
k.77
5.08

5.28
6.05

7.30

9.35

12.25
12.h5
12.18
11.29
10.56

9.27

9.15
9.98
8.78

10.27
10.30

9.65

9.97
9.85

9.87
9.8k
8.10
_.76

7.10
8.72
9.07
9.10

10.25
11.58

1P.80
17.76
lh.72
12.15
11._2
12.75

18.70
lh.75
12.87
lh.31
15.51
14.15

12.9_
1_.76
16.39
16.88
16.61
17.22

13.38
11.72

13.1]
13.96
15.80
17.56

20.13
17.95
13.79

9._8
7.59

19.36

22.38
15.80
lk.61
16.63
17.61
15.81

1_.2h
17.19
19.51
20._8

19.2tl
20.80

23.82
10.37

12.80
16.62
18.80
20.03

19.65
17.59
13.37

7.69
6.55

26.2U

22.78

17.82
15.80

17.9_
18.78
16.92

16.13
19.05
21.60
22.6k
20.87
21.67

26.15
15.70

11.56
17.52
19.78

20.28

18.37
16.16
12.07

5.77
18.17
26.92

22.73
18.9k
16.71
17.67
17.22
15.86

16.03
18.62
20.83
23.17
21.81
21.83
25.95
17.80
10.50

18.31
20.06
19.38

(c) Harmonic analysis of blade root motions

0

1
2

3

9

10

Pitch motion

An, s, deg Bn, s, deg

9.938

2.393
.050

-. 159
.000
.259
.018

-.005
.000
.014

-.01_

-2.216

.041

.I0_

• 145

-.050

-.01t_

-.032

.036

.Oh5

10

2
3
b
5

6
7
8
9

• 032 10

8s=A0+ )'-CAn, sCosn_/no m

n= 1

+ Bn, s sin n _/nom)

Flap motion

an, s, deg

3.299
.593
.30k
.091
.117
.124
.026

.073

.055

.02k

.028

bn,s, deg

-.6a8

.105
-.008
-.075

.328

.057
-.018

.063

.010

.002

10

_s = a0 + _- <an, s cos n tPno m

n= 1

+ bn, s sin n t_nom)

Lag motion

0
1
2

3
Ij
5
6
7
8
9

10

En, deg Fn, deg

3.812

-.168 -.033
.008 .022

.020 .008

cO02 -.011
-.002 .019
• 006 .802

.005 -.002

• 005 .000

.OOC -.C02

-.005 -.005

10

._ =Eo+ _ IEnC°Sn@no m

n=l

+ F n sin n _nom)
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TABLE 48 - Concluded

FLIGHT 44, LANDING APPROACH AND FLARE

(SEE FIG. 6, t = 13.5 SECONDS)

(e) Flapwtse bending moment

_nom'
Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/H = 0.025deg

0
15
30
45
60
75
90

105
120
135
150
165
180
195
210
225
240
255
270
285
300
315
330
345

-2000
-929

200
4053
2514

850
-553

-2388
8442
2343

-1487
120

3255
1007
3209

815
-10U3

2309
3939
2560
-621
-530
1670
3175

-2360
-2566

413
3069
2657

-33
-3449

866
4571
2566

-1032
-1100

1559
2351
1774

25
-957
1906
4769
2156

116
-685
1741
1196

-23_0
-391k

-18
1998
2721
-678

-3571
2305
1835
2567

-1709
-1437

27
2739

759
-950

-90
2278
4701
3001

362
-181
1356

-1151

-2915
-3821
-1178

044
16_6

-1846
-1312

1455
-62

1579
-739

-1522
-1159

1646
-119

-1569
920

2628
3506
3115

692
358

-482
-3248

-4365
-2244
-3053
-1654
-2226
-1267

1866
-1760
-3370
-1725

1549
-2147
-2200
-2851
-1918

-k05
1514
1681

933
1980
2790
-387

-5685
-5817

-5989
-2407
-3999
-4377
-5123

670
1325

-3660
-5501
-4685

1832
-1322
-3790
-6576
-3899

-38
947

-566
-486
1633
4310

-1272
-9033
-8_96

I_Jnom ,

deg

0
15
30
45
60
75
90

105
120
135
150
165
180
195
210
225
240
256
270
285
300
315
330
345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-481
-7009
-7889
-4877
-8116

-904
1554

-3151
-2011

72
756
170

2645
-4339
-497_

-953
-6700
-6179
-9793

-13002
-7482
-6977

-10_12
-8523

-2589
-6870

-10435
-5926
-9166

0
-3419
-6724
-7896
-7928
-1416
-3223

635
-5877
-7245
-6960

-12519
-9149
-9_59
-9247

-10240
-7505
-3598
-_965

e5
3381
1829

-1163
7701
4229
5141
3461
-763

965
4613
9285
4277
7157
27_1

-3515
1157
-731

1925
25k9

229
2933
6725
7253

(g)

_Jnom'

deg

0
15
30
45
60
75
90

105
120
135
150
165
180
195
210
225
240
255
270
285
300
315
330
345

Blade torsional moment and pitch-horn load

Torsional moment, In-lb, at-

r/R = 0.15 r/R = 0.50

630 973
639 400
514 410
131 69
639 108
739 876
997 723
200 332
203 -253
959 _6e
856 75_
122 -11

-492 -206
27 -337

146 -17
788 607

29 -166
-957
-367

166
428

-446
-668

69

Pitch-horn

load, Ib

110
136

84
109
119
151
124

37
48
98

107
10

-38
-14

39
74

-27
-717 -I01
-W27 -24

-63 75
200 84

-216 3
-205 -18

-74 65
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TABLE 49

FLIGHT 44, LANDING APPROACH AND FLARE

(SEE FIG 6, t = 180 SECONDS)

(a) Differential pressures

_nom'

4p, lb/sq in., at -

r/R = 0.g5 r/R = 0.90 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0,168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

C 5.38 3.48 3.03 1.91

15 _.41 3.06 2.82 1.79

]C

45

6C

75

90

IC5

120

135

150

165

180

195

210

225

2_C

255

27C

285

300

315

33C

345

.97

.88

4.10 2.96 2.79 1.71 .76

1.25 1.h7 1.71 .57 .05

• 80 .91 1.39 .72 .24

7.27 5.22 4.32 2.91 1.63

8.55 5.53 h.k0 2.89 1.57

7.02 4.49 3.62 2.27 1.15

4.87 3.29 2.99 1.82 .83

_.39 2.98 2.79 1.81 .90

5.21 3.]8 3.06 1.97 1.02

h.76 3.15 2.86 1.80 .87

_.57 3.03 2.73 1.7h .89

4.]8 2.95 2.59 1.72 .90

h. Sh 3.15 2.78 1.82 .98

5.71 3.57 3.07 2.05 1.15

5.66 3.59 3.00 1.93 1.07

5.hl 3.40 2.90 1.92 I.I1

• hi .C49 6.51 3.19 2.33 1.96 1.24

• 38 .042 5.99 2.97 2.21 1.91 1.17

• 3h .008 5.30 2.63 2.06 1.77 1.00

•06 -.05C 2.22 1.03 .83 .75 .28

• 18 .C12 .85 .12 .34 .49 .17

• 75 .127 8.79 4.57 3.64 3.09 1.93

• 63 .068 9.78 5.12 3.76 3.07 1.93

• 44 .038 7.39 ].67 2.61 2.16 1.31

• 36 .CSE 5.22 2.57 1.99 1.70 .99

• 43 .C67 5.22 2.66 2.01 1.81 1.03

• 43 .C65 6.12 3.00 2.29 1.96 1.18

.40 .Ch5 5.70 2.79 2.10 1.81 1.06

.kO .C53 k.95 2.46 1.91 1.6] .96

.40 .063 5.13 2.58 1.95 1.70 1.00

.h4 .C67 6.05 2.99 2.20 1.89 1.15

• 50 .09_ 6.4_ 3.22 2.33 2.00 1.27

.46 .C85 6.10 5.07 2.20 1.86 1.20

.48 .093 6.92 3.4h 2.k4 2.05 1.32

6.27 k.00 3.19 2.22 1.35 .63 .152 7.89 3.95 2.7k 2.31 1.51

7.71 k.39 3.3e 2.20 1.29 .51 .c87 5.1c 2.71 1.92 1.58 1.1c

2.49 1.84 1.84 1.02 .h3 .27 .053 3.26 1.h8 1.15 1.1t .64

5.72 2.50 2.38 1.53 .81 .38 .063 5.42 2.65 1.93 1.66 1.02

5.h7 3.48 5.02 1.92 1.05 ._ .059 6.26 3.13 2.25 1.89 1.20

5.5_ 3.52 ].09 1.98 1.C8 .46 .C61 6.57 3.31 2.39 2.00 1.27

.47 -.002 0

.kS -.016 15

• 36 -.056 30

• Oh -.145 kS

• 11 -.lOS 60

.77 .07_ 75

.73 .025 90

.45 -.033 105

• 37 -.042 120

.46 .006 135

.h7 -.COS 150

.41 -.027 165

• 39 -.C27 180

.43 -.005 195

.48 .017 210

• 53 .036 225

.h8 .036 240

• 55 .049 255

.67 .107 270

• E2 .Ohh 285

•29 -.017 300

•39 .000 315

.h7 .014 330

.k9 .017 ]kS

ap, lb/sq in., at-

r/R = 085

xlc= xlc= xlc= x/c=
0.090 0.130 0.168 0.233

_nom '

deg x/c = x/C = x/c = x/c =

0.017 0040 0.335 0.500

C 6.59 5.05 3.29 2.46 2.10 1.82 1.21 .55 .52 .24 .106 0

15 6.25 h.94 3.13 2.36 2.01 1.7_ 1.18 .52 .k9 .24 • 102 15

30 5.26 _.11 2.69 1.93 1.66 1.45 .97 .38 .37 .17 .067 30

_5 2.81 2. I 5 1.47 I• 11 .93 .74 .46 .07 .13 .02 -.003 W5

60 1.05 .68 .50 .32 .]0 .44 .20 -.07 .06 -.01 .005 60

75 5.89 a.64 3.11 2.38 2.07 1.78 1.21 .58 .51 .27 .127 75

9C 10.81 7._5 5.12 3.96 3.36 2.8] 1.92 .95 .78 .40 .166 90

IC5 6.85 5.18 ].50 2.52 2.12 1.7_ 1.20 .51 ._5 .21 .088 105

12C h.50 3._5 2.36 1.72 1.4h 1.27 .88 .35 .Sh .16 .071 120

1._5 5.00 3.76 2._9 1.85 1.57 1.4C .97 .44 ._3 .23 .102 135

150 5.96 t_.51 2.99 2.17 1.86 1.57 1.C9 49 .h3 .25 .098 150

165 5.]P 74.11 2.70 1.9] 1.69 1.46 1.00 .41 .]8 .17 .081 165

18C _.3_ 3._0 2.25 1.77 1.]0 1.15 .e3 .33 .3h .16 .067 180

195 _.68 3.55 2.37 1.82 1.42 1.28 .91 .z_1 .39 .22 .090 195

21C 5.87 _._0 2.8h 2.13 1.80 1.56 1.06 .SO .46 .26 .119 210

225 5.8b _.50 2.89 2.21 1.88 1.64 I.I] .56 .48 .27 .125 225

2hC 5.67 _.P7 2.77 2.13 1.78 1.58 1.09 .52 ._7 .2_ .112 240

2-=5 6.6_ 4.95 ].25 2.51 2.06 1.81 1.21 .61 .52 .2E .129 255

270 7.0h 5.12 3.52 2.72 2.25 2.01 1.38 .74 .6W .37 .181 270

285 _.35 2.57 1.70 1.37 1.13 1.07 .76 .kO .39 .21 .I00 285

3C0 ].8P 2.89 1.85 1.50 1.23 1.06 .7J .Jl .33 .15 .085 300

315 5.15 3.90 2._6 1.78 1.55 1.41 .92 .hl .]9 .18 .I00 315

330 5.8 _ h.SO 2.87 2.18 1.8_ 1.63 I.C8 .51 .46 .2h .112 ]50

_.45 6._3 b.87 ].22 2.h2 2.0] 1.7F 1.19 .57 .51 .27 .127 _45

_nozzz t

x/c = x/c = X/c = deg

0.825 0.769 0.915
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TABLE 49 - Continued

FLIGHT 44, LANDING APPROACH AND FLARE

(SEE FIG. 6, t = 18.0 SECONDS}

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 _nom'

deg XlC = x/c = XlC = x/c = xlc = x/c = x/c = x/c = x/c = x/c = xlc = x/c = x/c = x/c = deg

0.0_7 0.090 0.168 0.2_ 0_35 0.625 0.915 0.017 0.090 0.168 0.233 0,335 0.6_ 0.015

0 5.h7 2.89 2.26 1.70 1.19 .52 .1Oh 3.23 1.62 1.15 .9] .70 .45 .079 0

15 5.63 2.86 2.29 1.72 1.18 .51 .093 _.03 2.03 1._1 1.01 .84 .50 .101 15

30 5.26 2.51 2.11 1.56 1.04 .hl .076 3.75 1.99 1.31 .99 .78 .46 .099 30

_E 4.27 1.72 1.58 1.18 .70 .27 .C52 3.15 1.5_ 1.12 .84 .67 ._1 .088 45

60 3.10 1.12 1.08 .90 .81 .21 .C_8 2.66 1.39 .9_ .72 .58 .38 .088 60

75 Z.23 .86 .91 .67 ._8 .25 .055 2.59 1.37 .92 .71 .57 .37 .091 75

90 3.36 3.71 2.69 2.27 1.63 .65 .11_ 2.38 i.13 .78 ._7 ._6 .29 .c6k 90

1C5 5.16 5.06 2.50 1.80 1.20 .kS .C85 2.50 1.19 .86 .67 .5_ .23 .070 105

120 _.59 1.99 1.78 1.32 .86 .36 .067 2._2 1.2h .91 .?? .60 ._0 .109 120

115 3.75 1.74 1.62 1.27 .8_ .40 .088 _.15 1.56 1.11 .8_ .66 ._2 .103 155

150 _.06 2.16 1.90 1._6 .98 .44 .085 3.25 1.6_ 1.Ik .87 .68 .39 .0_7 156

165 4.39 2.14 1.85 1.37 .89 .35 .067 2.72 1.36 .98 .74 .57 .36 .079 165

180 3.80 1.70 1.5b 1.16 .23 .30 .06_ 2.67 1.31 .96 .73 .57 .]8 .088 180

195 3.51 1.72 1.58 1.22 .81 .39 .09_ 2.55 1.30 .95 .73 .58 .38 .093 195

210 3.92 2.03 1.78 1._5 .9_ .43 .100 2.71 1.36 1.03 .80 .64 .kO .087 21G

225 _.31 2.25 1.86 1.40 .99 .45 .Ce3 3.2_ 1.65 1.1_ .88 .68 ._3 .085 225

240 _.75 2.50 2.02 1.51 1.03 .h_ .085 2.83 1.46 1.07 .8_ .67 ._0 .076 2_0

255 4.72 2._0 1.95 1.48 1.02 .kS .093 1.36 .69 .54 .39 .5_ .27 .048 255

220 4.17 1.71 1.59 1.25 .86 .kh .10_ 1.61 .83 .60 ._5 .36 .28 .062 270

285 3.13 1.32 1.19 1.01 .67 .33 .079 2.21 1.19 .82 .62 .k9 .3_ .C66 285

300 3.63 1.95 1.66 1.24 .86 .36 .060 2.5_ 1.28 .93 .70 .55 .35 .065 300

315 3.99 1.98 1.69 1.26 .86 .55 .069 2.56 1.26 .91 .68 .52 .34 .060 315

330 _.12 2.08 1.77 1.33 .92 .h2 .C93 2.79 1.40 1.OC .75 .5_ .39 .076 330

345 k.6_ 2.48 2.01 1.54 1.09 .48 .104 3.29 1.70 1.18 .90 .69 .44 .097 345

Ap, lb/sq in., at -

Snore' r/R = 0.40

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.042 0.158 0.300 0.600 0.910 0.042 0.158

C 1.88 .97 .6k ._7 .122 1.11 .53

15 2.01 1.00 .65 ._7 .122 .7_ .kO

_C 2.19 1.06 .68 .37 .112 .98 .43

kS 1.88 .90 .57 ._1 .109 .81 .36

60 1.52 .72 .46 .28 .101 .69 .3_

75 1.30 .63 .42 .26 .105 .52 .29

90 1.25 .59 .37 .23 .085 .73 .36

IC5 .75 .35 .22 .18 .Ol_ .96 ._7

120 .93 .50 .59 .28 .122 .60 .29

1_5 1._9 .68 .kk .27 .091 .62 .29

150 1.57 .75 .46 .26 .092 .67 ._2

165 I.bi .69 .k_ .27 .095 .68 .35

180 1._1 .67 .44 .P7 .098 .7C .36

195 I._8 .72 ._6 .2_ .092 .68 .35

21G 1._8 .75 ._9 ._C .09_ .59 .29

225 1.77 .87 .55 ._1 .097 .kk .23

2_C .72 .39 .26 .21 .065 .4k .20

255 .55 .30 .20 .17 .061 .5h .26

270 .72 .36 .26 .19 .OTE .4_ .20

285 ._9 .46 .30 .20 .081 .3_ .16

300 1.05 .52 .35 .23 .081 ._7 .23

315 1.70 .61 .39 .25 .08_ .69 .3_

530 I._4 .73 .48 .29 .101 .87 .4_

3h5 1.78 .88 .57 ._3 .101 .83 .43

r/R = 0.25

x/c =

0.300

.36

.27

.28

.21

°20

.19

.23

.28

.18

.17

.21

.23

.23

.24

.19

.17

.14

.17

.13

.11

.15

.23

.29

.28

x/c =

0.600

.17

.25

.12

.12

.04

.08

.09

.I0

.07

.06

.09

.I0

.I0

.II

.I0

.08

.07

.07

.05

.05

.08

.I0

.12

.12

x/c =

0.910

.01_9

.044

.132

.036

.CI8

.C22

.031

.C27

.017

.02_

.036

.033

.C37

.Ok2

.C3k

.029

.02,14

.C19

.C13

.009

.C20

.033

.03t_

.031

Itom

deg

0

15

30

1,5

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

3a5
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TABLE 49 - Continued

FLIGHT 44, LANDING APPROACH AND FLARE

(SEE FIG 6, t = 180 SECONDS)

(b) Section aerodynamic loading

_om,

aeg

0

15

50

45

60

75

90

IC5

120

135

15C

165

180
195

210

225

2"C

255

270

2£5

300

315

33C

345

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.g0 r/R = 0.g5

5.11
4.47
4.53
3.50

2.71
2.55
3.24
k.03
2.58
2.57
3.03

5.24
3.30
3.36
2.85

2.27

2.05

2.41

1.88
1.57

2.20
3.26

4.04

3.89

9.58

9.90
10._0

8.85
7.34
6.56
6.00

11.82
lk.18
13.27
11.35

9.94
9.71

8.05

19.34
19.35

17.15
12.42

e.90
7.67

22.15

20.62
19.73
16.25

8.07
3.18

19.87
32.62

20.31
19.05
16.63

5.30
2.38

30.63
31.85

3.88 8.77

5.82 9.75
6.90 11.38
7.32 11.47
6.92 9.78
6.79 9.E2

7.24 9.77

7.52 10.41

8.47 11.72
4.21 10.77
3.35 5.71
4.08 6.40

4.79 8.36

5.44 9.33

6.10 9.08

7._ 10.15
8.74 11.97

19.35
14.46
15.51
15.46

14.66
12.29
13.08
14.77
15.76

16.78

16.58

14.03
Ie.74

13.4h
13.80
14.E4

17.22

20.39
14.37

16.06
18.37
16.59
13.67
14.92
18.11
18.74
17.99
20.68

23.12

12.00

12.26

15.71

18.30
20.27

22.17
16.36

17.ki
19.53
17.79
15.92
16.76
19.26
20.90
19.68
22.04
25.54

17.76
10.40

16.89
19.79
20.90

19.72
17.61
16.40

5.90
6.03

30.26
30.59
24.08
18.18

17.90
19.89
18.10
17.67
17.31
18.72
21.49
20.81
20.47
24.36

24.63
10.60
15.39
20.25
20.69

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

C
I

2

3

4

5

6

7

9

IC

10.456

3.124

-.091

-.322

-.086

.368

-.009

-.032

.014

.009

-.032

-1.766
-.027

.C59

.163

.059

.014

-.045
-.023

.032

.000

10

8s=A0 + _'- (An, s cos n_no m

n=l

+ Bn, s sin n qJnom)

n

0 3.25_

1 .642
2 .498

3 .000

.142

5 .002

6 -.045
7 .063

8 .010

9 -.028
10 .024

Flap motion

an, s, deg bn,s, deg

-.462

.067

-. 107

-.211

._84

-.030

-.111

. 124

-.032

.002

10

/3s=a0 + _- (an, s cos n_nom

n= 1

+ bn, s sin n _nom)

Lag motion

0
I

2
3
4
5
6
7

8

9

10

En, deg Fn, deg

4.057

-.198 -.089
-.003 -.024

.046 -.009
-.008 -.003

-.016 .000
• 003 .000
.003 .000

-.008 .009

-.013 .002
-.019 -.005

10

=E0+ _ (En c°snd/nom

n=l

+ F n sin n _nom)
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TABLE 49 - Concluded

FLIGHT 44, LANDING APPROACH AND FLARE

{SEE FIG. 6, t = 18.0 SECONDS)

(e) Flapwise bending moment

_nom _

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925deg

0

15

30

_S

60

75

9O

105

120

135

150

165

180

195

210

225

2_0

255

270

285

300

315

330

3_5

-51k.

-1665

-308

3556

k787

2735

-1973

-51k2

101_53

6805

-2_17

-1779

1037

2336

k195

1789

-3250

1003

5107

3853

-1232

-673

kk_

_00

-t?kl

-2780

-97k

2978

k876

1568

-k183

-2k83

68k8

6608

-1601

-3kk9

25

20k6

3185

-kl

-2987

1130

6klO

_2kl

-91

-2599

10k8

2879

-2757

-kl22

-1573

2739

klk9

-63

-k656

1998

k128

5578

-199

-k29k

-1980

2_77

1998

-2106

-2088

Ik_6

627a

5026

777

-1980

1085

27

-33_9

-k627

-1689

1898

2022

-1822

-261k

_035

198k

2652

1173

-37k0

-3711

1192

-96

-3263

-821

1621

k26k

_627

858

-26T

-391

-2977

-6711

-k080

-192k

-225

-192k

-3k90

2811

337k

-2636

-3657

2010

936

-3983

-3666

-_92k

-2830

1816

21_2

22k

1570

2kl5

2969

-368k

-7151

-1037k

-3210

-!k98

-2603

-5200

-29kl

6919

-k5k

-5807

-630_

870

2631

-23_

-9070

-9170

-8_2

3218

1288

-2_83

-702

5019

33k7

-6165

-11060

nozn

deg

0

15

30

k5

60

75

90

105

120

135

150

165

180

195

210

225

2tO

255

270

285

300

315

330

3k5

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-2308

-3936

-12223

-3790

-6kk3

-37kl

5018

-92k

-6818

-6753

2983

179_

26kl

997

-6883

-29

-1608

-8218

-8625

-10937

-5857

-696_

-6753

-11181

-_575

-7017

-IkS5k

-7700

-5828

2686

3663

-11396

-12096

-17k52

-1709

1270

5258

1905

-11201

-768k

-16215

-978k

-_88k

-7098

-6626

-1092k

-5633

-7017

135k

-2582

1306

-3878

?9k6

1199k

k650

1210

-6358

-2102

-22

1k090

12986

7k3_

5210

-9_30

-k502

1322

5_18

7226

26

2298

650

6906

t_no m ,

deg

0

15

30

kS

60

75

90

105

120

135

150

165

180

195

210

225

2kO

255

270

285

3OO

315

330

3k5

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = o.15

155

622

988

-2k5

205

869

1805

280

-k86

IOk7

1070

k7

-805

-133

lk8

1067

_k2

-lkO0

-681

231

530

-62

-865

105

Pitch-horn

r/R = 0.50 load, lb

k6k 56

655 137

k82 137

13 67

-329 70

876 196

1709 186

161 60

-_67 -18

92 93

Iik7 Ikk

235 27

-168 -59

-kOk -21

-3Tk k6

907 99

-95 -Ik

-905 -lk7

-819 -k2

-126 9k

253 III

-81 I

-160 -26

-166 52
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TABLE 50

FLIGHT 44, LANDING APPROACH AND FLARE

(SEE FIG 6, t = 191 SECONDS)

(a) Differential pressurel

_p, Ib/sq in., at -

' @nora' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = x/c = XlC = x/c = XlC = x/c = XlC = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.169 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 Qj_15

0 6.69 h.18 3.37 2.16 1.16 .k3 .C38 7.87 3.92 2.73 2.25 1.41 .52 .009 0

15 t.88 3.29 2.95 1.83 .92 .tO .OrE 6.39 3.11 2.29 1.96 1.21 .t6 -.009 15

30 _.k3 3.13 2.87 1.79 .85 .38 .Ck2 5.70 2.78 2.10 1.87 1.11 .k3 -.027 30

t5 2.7t 2.17 2.19 1.19 .k5 .2t -.012 3.96 2.02 1.56 1.28 .Z2 .26 -.085 kS

60 1.77 1.32 1.60 .68 .15 .11 -.050 .61 .18 .27 .38 .09 .Or -.138 60

75 6.37 _.60 ].86 2.k2 1.17 ._8 .OSt 2.75 1.22 1.2t 1.28 .76 .]0 -.071 75

90 9.68 5.60 _.73 3.22 1.82 .73 .121 10.03 5.26 _.02 3.37 2.16 .80 .067 90

105 7.9t 5.07 3.99 2.61 1.39 .52 .OSk 10.01 t.76 ].30 2.69 1.70 .57 -.009 105

120 5.11 3._6 2.98 1.85 .89 .37 .C32 6.06 3.00 2.15 1.85 1.12 .k3 -.011 120

135 t.t7 3.06 2.79 1.75 .88 .tl .065 5.44 2.73 2.Or 1.78 1.07 .45 .OOO 135

150 5.27 5.t5 3:06 1.93 1.04 .iS .C73 6.25 3.20 2.33 2.00 1.26 .52 .022 150

165 5.85 3.71 3.17 2.04 1.cq .t7 .067 6.61 3.31 2.t0 2.06 1.29 .52 .022 165

180 5.71 3.61 3.1_ 2.00 1.06 .t7 .065 6.34 3.17 2.36 2.03 1.26 .51 .020 180

195 6.25 3.97 3.31 2.16 1.18 .51 .091 6.S1 3.23 2.39 2.08 1.32 .55 .033 195

210 6.90 t.59 3.t3 2.30 1._1 .55 .097 6.85 3.55 2.55 2.21 1.t_ .62 .067 210

225 7.29 t.49 3.kI 2.50 1.32 .55 .089 7.39 3.76 2.68 2.25 1.45 .63 .07t 225

2tO 6.60 t.11 3.25 2.21 1.32 .57 .113 7.94 t. Ot 2.86 2.39 1.57 .65 .091 240

255 7.57 t.52 3.40 2.36 1.40 .61 .13t 9.06 t.51 3.16 2.60 1.72 .71 .102 255

270 8.11 4.73 3.59 2.57 1.58 .69 .172 9.50 t. St 3.22 2.65 1.78 .75 .110 270

285 8.51 t.61 3.47 2.t2 I.h5 .61 .131 6.15 2.96 2.12 1.85 1.21 .St .08] 285

300 3.47 2.36 2.00 1.16 .63 .30 .Ct9 2.57 1.27 .98 .95 .57 .33 .022 300

315 5.57 3.51 3.02 2.03 1.15 .52 .099 7.07 3.57 2.62 2.17 1.39 .59 .053 315

330 8.86 5.3_ 3.91 2.76 1.63 .66 ,123 9.50 4.83 3.37 2.76 1.81 .75 .094 330

3t5 9.31 5,38 3.93 2.75 1.59 .63 .087 IC.18 4.8t 3,tO 2.72 1.79 .67 .053 3t5

Ap, Ib/sq in., at -

noD1 J

deg

r/R = 085

x/c= x/c= x/c= x/c= x/c= x/c=
0.017 0.040 0.090 0.130 0.168 0.233

0 7.99 5.T2 3.89 2.92 2.tk

15 6.70 5.08 3.30 2.49 2.12

30 5.90 h._7 2.94 2.17 1.87

h5 k.62 3.k3 2.34 1.80 1.40

60 2.17 1.59 l.Ot .60 .64

75 .70 .39 .30 .18 .18

90 7.10 5.65 3.61 2.75 2.31

IOE 10.68 7.04 k.81 3.68 3.05

120 5.9q t.62 2.99 2.23 1.91

135 5.01 3.88 2.56 1.86 1.61

150 5.55 _.3_ 2.91 2.19 1.92

165 6.kl k.8k 3.16 2.kl 2.03

180 5.99 4.59 2.98 2.27 1.93

195 6.02 _.55 2.99 2.26 1.94

210 6.62 5.04 3.29 2.k9 2.09

225 6.97 5.09 3.47 2.69 2.26

2tO 8.82 6.02 4.13 3.23 2.70

255 9.9h 6.31 t.32 3.34 2.78

270 8.19 5.58 3.83 2.96 2.44

285 3.0_ 2.30 1.53 1.30 1.09

300 3.76 2.75 1.7h 1.40 1.14

315 7.0h 5.19 3.k5 2.67 2.24

330 9.75 6.k8 t.t5 3.46 2.87

3k5 10.51 6.66 4.58 3.50 2.90

l_no m,

x/c = x/c = x/c = x/c = x/c = deg

0.335 0.500 0.625 0.769 0.915

2.08 1.37 .66 .57 .28 .11k 0

1.82 1.21 .56 .50 .2t ,096 15

1.6] I.C8 .t6 .43 .21 .083 30

1.20 .80 .30 .31 .12 .05k _5

• 6_ .34 -.01 .08 .01 -.001 60

• 35 .19 -.03 .09 .01 .015 75

1.91 1.30 .56 .51 .24 .I02 90

2.5_ 1.66 _74 .60 .28 .123 105

1.63 1.08 .t7 .t3 .22 .085 120

1.42 .99 .45 .42 .23 .I02 135

1.70 1.20 .59 .52 .28 .127 150

1.7_ 1.20 .57 .50 .25 .108 165

1.67 1.1t .53 .t9 .25 .102 180

1.67 1.1k .55 .51 .27 .11t 195

1.82 1.25 .63 .57 .33 .1t2 210

1.97 1.35 .71 .63 .35 .16t 225

2.27 1.57 .81 .67 .37 .172 2_0

2.36 1._2 .85 .70 .39 .178 255

2.10 I.tt .76 .63 .34 .158 270

.99 .74 .38 .t0 .23 .ICq 285

1.01 .69 .30 .33 .16 .085 300

1.96 1._0 .66 .59 .3_ o160 315

2._4 1.6k .85 .71 .38 .176 330

2.46 1.6_ .82 .68 .35 .156 3t5
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TABLE 50 - Continued

FLIGHT 44, LANDING APPROACH AND FLARE

(SEE FIG. 6, t = 19.1 SECONDS)

(a) Differential pressures - Concluded

r,p, lb/sq in., _t-

_nom' r/R = 0.75

deg x/c = x/c = xlc = x/c = xlc = xlc = x/c =

0.017 0.090 0._68 0.23_ 0.335 0._ 0.915

C 6.]5 3.22 2.51 1.07 1.30 .55 .112

15 6.05 2.87 2.30 1.7_ 1.17 .50 .Cq9

30 5.40 2.5U 2.1h 1.61 1.07 .45 .085

uS 4.75 2.16 I._8 1._7 .90 .35 .060

60 5.76 1.52 1.39 1.00 .61 .23 .038

75 Z.78 1.03 .99 .79 .44 .18 .033

90 2.00 .75 .81 .87 .40 .19 .C3_

105 2.96 2.20 1.79 1.55 1.04 ._0 .073

120 4.36 2.66 2.17 1.59 1.04 .44 .C05

135 _.19 2.07 1.84 1.42 .97 .45 .107

150 h.51 2.57 2.19 1.70 1.19 .54 .121

165 5.26 2.81 2.30 1.71 1.16 .48 .C98

180 5.13 2.46 2.06 1.54 1.0_ .44 .C93

195 4.71 2.31 1.93 1.49 1.00 .46 .102

210 _.89 2.48 2.02 1.57 1.09 .51 .119

225 5._3 3.07 2.37 1.80 1.28 .56 .129

240 6.15 3.30 2.59 1.9_ 1.41 .62 .116

255 5.97 2.98 2.$5 1.76 1.26 .5_ .11_

270 4.60 1.26 1.52 1.00 .70 .]6 .C_8

285 3.39 1.20 1.07 .93 .60 .31 .87_

30C 3.44 1.86 1.57 1.21 ._2 .38 .C90

315 4.47 2.67 2.1_ 1.64 1.17 .52 .121

]30 5.43 ].21 2.49 1.90 1.38 .61 .I]3

3_5 6.23 3._6 2.67 1.99 1.42 .60 .121

r/R = 0.55 _nom'

x/c = x/c = xle = x/e = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0,335 0.625 0.91_

3.32 1.68 1.18 .90 .TO .44 .089 0

3._5 1.76 1.23 .93 .74 ._5 .089 15

3.68 1.85 1._0 .98 .76 .48 .099 _0

_.45 1.7_ 1.22 .92 .74 ._4 .090 _5

2.69 1.32 .96 .72 .59 .37 .082 60

2.34 1,22 .82 .62 ,51 .56 .08U 75

2.2E 1.17 .79 .59 ._8 .31 .070 98

1.67 .77 .63 ._8 .32 .23 .039 105

•7U .32 .3] .25 .19 .19 .C39 120

• 91 ._ .44 .35 .30 .27 .079 135

1.95 1.02 .81 .75 .54 .37 .087 150

3.08 1.5_ 1.08 .84 .66 .40 .097 165

3.01 1.52 1.08 .82 .64 .38 .092 180

3.02 1.51 1.09 .83 .67 ._2 .ICC 195

2.8u 1.46 1.06 .83 .66 .4_ .09U 210

3.49 1.72 1.23 .97 .76 .47 .105 225

1.62 ,83 .63 .45 .38 .29 .058 240

_.89 .95 .73 .52 .42 .32 .052 255

2.15 1.07 .80 .60 .48 .34 .070 270

2.56 1,29 .94 .71 .57 .38 .070 285

2.90 1.45 1.05 .79 .62 .]8 .076 300

3.0_ 1.52 1.09 .82 .63 ._1 .073 315

3.3_ 1.65 1.2e .91 .70 ._5 .088 330

3.96 1.97 1.34 1.02 .79 .47 .097 345

Ap, lb/sq In., at -

Snore' r/R = 0.40 r/R = 0.25 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.04_ 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.000 0.910

0 1.81 .90 .58 .33 .099 .56 .51 .51 .26 .084 0

15 1.96 1._C .66 .37 .121 .ST .57 .38 .33 .192 15

30 2.01 .93 .54 .29 .096 .59 .20 .13 .08 .C94 30

45 2.00 .94 .59 .31 .098 .88 .41 .25 .10 .04_ 45

68 1.46 .70 .4_ .26 .09E .92 .43 .25 .08 .C30 60

75 1.13 .54 .35 .2_ .094 .48 .24 .16 .04 .005 75

90 l.n5 .50 .32 .21 .08E .41 .Ig .13 .05 .C24 90

IC5 1.0_ .48 .51 .21 .08C .40 .lq .13 .06 .C20 I05

120 1.20 .57 .38 .24 .091 .27 .16 .12 .06 .016 120

135 1.09 .52 .33 .23 .086 .31 .17 .13 .06 .024 135

15C 1.20 .60 .37 .22 .073 .50 .26 .18 .08 .030 150

165 ,98 .49 .33 .22 .075 .57 .29 .19 .09 .C27 165

180 I.P4 .61 .40 .2£ .09E .61 .31 .21 .I0 .033 180

195 1.51 .77 .50 .30 .I07 .50 .27 .20 .10 .030 195

210 1.38 .6B .43 .27 .085 .25 .14 .11 .06 .018 210

225 .99 .51 .36 .25 .OSE .11 .06 .C6 .03 .005 22_

240 .85 .43 .29 .21 .06_ .20 .I0 .08 .0_ .01_ 240

255 .92 .46 .31 ,21 .073 .36 .18 .13 .06 .C20 255

27C 1.0] .53 .35 .23 .082 .46 .23 .15 .07 .Cl9 270

285 1.16 .60 .39 .25 .084 .4_ .25 .17 .07 .C19 285

300 1.23 .63 .4C .95 .092 .58 .31 .21 .09 .C22 300

315 1.30 .66 .44 .27 .09_ .75 .38 .25 .12 .026 515

330 1.32 .68 ._7 .29 .105 .99 .59 .32 .1S .tWO 330

345 I.Pl .91 .58 ._3 .101 .60 .46 .28 .15 .C56 345
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TABLE 50 - Continued

FLIGHT 44, LANDING APPROACH AND FLARE

(SEE FIG. 6, t = 19.i SECONDS)

(b) Section aerodynamic loading

_rlom,

aeg

0

15

3O

45

60

75

90

105

120

135

15C

165

180

195

210

225

240

255

270

285

3O0

315

330

345

Section aerodynamic loading, l, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.g5

5._2
5.88
2.56
3.79
3.68

2.01
1.86
1.84
1.53
1.70
2.k9

2.69

2.93

2.68

.66
1.09
1.79
2.15
2.32
2.8_

3.52

4.61
3.81

8.83
9.85
8.82
9.13
7.01
5.66

5.22
5.11
5.91
5.b9
5.86

5.12
6.30
7.70
6.8_
5.56
h.62

h._8

5.48

6.03

6.33

6.73

7.04

8.85

12.01
12._3
13.13
12.36

9.81

8.84
8.28
5.8_
3.39

_.86

8.57

11.08
10.85
11.17
11.00
12.66
6.5_

7.33

8.2h

9.60

10.48

10.91
12.C_
I_.62

21.46
19.66
17.85
14.99
10.85

7.@9
6.6q

lh.62
17.03
15._3
18.30

18.84
17.1h
16. _,2
17.61

20.b,1
22.31
20.38

12.1_
10.17
13.1"

18.09
21.46

22.72

23.9_

20.60
18.24

15.85

5.89

2.61

22.0h

29._9

18._0

16.29

19.13
20.08

19.02
19.2k
21.21
22.7_
26.78

28.33
2k.7k

11.k5
11.75
22.32
28.67
29.24

23.92
19.90
18.05

12.16
1.35

10.19
3k.ll
28.89
18.77

17.71
20.61

21.2_
20.61

21.33
23.28
2_.26
25.90

28.8C

29.76

19.9k
9.39

23.1h

30.45

23.00

22.97
18.69
17.65

11.51
6.6k

2k.53
3_.82
27.56
18.86

17.80
20.22
21._8
21.0k
22.96

2k.99
25.38

2k.25

26.39
28.64

27._7
13.17
21.37
30._5
30.]5

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0

1

2

3
h

5

6

7

8

9

10

12.2h0
3.36_
-.177
-._18
-.109

.15h

-.115
-.073
-.118
-.I09

-.005

-3.682

-.095

-.15k

-.173

.005

-.036

-.041

-.032

-.027

-.036

10

8s=A0 + _-- IAn, s cosnt_nom

n= 1

+ Bn, s sin n d/nom )

Flap motion

an, s, deg bn, s, deg

0 3.5_
1 1.782

2 .099
3 .279

4 .33_
5 -.227
6 .Olk
7 .079
8 .OOk

9 -.0_9
10 -.012

-.921
.215

-.356

-. 0'_3
• 132

-.109
-.061
-.Oh3
-.C16
-.02k

10

_s =aO + S fan, sc°sn_nom

n= 1

+ bn, s sin n t_nom)

Lag motion

0

I

2
3

5

6

7
8

9

10

E n, deg Fn, deg

5.652

-.b58 -.kll
-.075 -.171

• 094 -.O_k
-.027 -.08_
-.09_ -.035

-.016 -.0_7

-.02_ -.035
-.050 -.816
-.Ok2 -.027
-.036 -.0_5

10

'_ =Eo+ E IEnc°sn_nom

n= I

+ F n sin n %Pnom)

249



tm
z
,<

, .<

Z

'l

eeleeooooe

III I

N I II

I-i

r,

I1:

leeeeeeeeee

_; "= ._ "_ •
I I

-- II

eleeeeeell
I II

_Z... .... ._

_,''_','_
III I

0

In

+

0
r.

l/)
0

r_

+

C_

II

eeeeeeooooe

m

P
m_oooo o_ _

_''_';',''_

............ _._._.. .

III

o • • • • •

_I II

00000000000

eeeeeeeoeee

eeeoeeeeee
I_ll IIII

• _' .._,. ,',"
I

eeeoeeeeeee

25O



TABLE 50 - Concluded

FLIGHT 44, LANDING APPROACH AND FLARE

(SEE FIG. 6, t = 19.1 SECONDS)

(e) Flapwise bending moment

F

,o
]0
45
60
75
90

105
120
135
150
165
180
195
210
225
240
255
270
285
300
315
3]0
345

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

-976
506

1155
1896
5738
4872
-156

-2618
1782
7357
5294

369
585

3173
3595
3119
1497
-919
2615
5419

996
996

1828
1908

-1997
-142T

206
2822
4983
3069

-2005
-4117

1064
6724
4538

8
-132
1469
2822
2219
-908
-718
3828
5024
3308
1609
1015
-503

-2260
-3318
-10t2

3661
4818
2477

-]327
-4186

940
543]
5035
1591
-262

461
1690

642
-1815

316
421]
5786
5279
2587

624
-27]0

-2925
-]90?
-1141

3782
3468

939
-357]
-2810

1788
3954
5127
3439
-w06
-540
-234

-1856
-1_89

1702
3524
5852
5986
2914
-692

-4537

-6241
-4261

-970
1916

649
-2545

-996
2163
1811
-776
1476
3492

922
-1718
-4261
-5484

-935
3439
3052
5137
6352
]852

-3962
-7297

-10222
-4k51
-1088

-272
-1545
-3486

2305
_823

-1874
-5137
-2282

2693
2276

-3_86
-8580
-7535
-1854

2892
4325
5469
649_
2405

-7237
-9645

_dno m ,

deg

0
15
30
45
60
75
90

105
120
135
150
165
180
195
210
225
240
255
270
285
300

330
545

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at-

r/R = 0.150 r/R = 0.375 r/H = 0.575 r/R = 0.825

-3468
521

-48]5
-8694
-1856

]419
8693
7017

-1335
-4884

-228
3842

555
5503
3500

-1123
1416

-4249
-12210
-12_05
-11624
-10696

-2116
-244

-3907
-10289
-13691
-12389

-3305
k249
6528
-293

-12731
-19064
-12910

Ik7
6398
7668

-1125
-11347
-12470
-14131
-12177
-12373
-12031

-8075
322Z
4200

5775
-5569
-5905

1327
5679

13599
12719

3087
-4273
-8689
-595]

7919
20911
I_351

6_79
-1121

-10721
-5529

47
-1505
-5_5
7871
10047

11999

(g) Blade torsional moment and pitch-horn load

t_nom_

deg

O
15
30
45
60
75
90

105
120
135
150
165
180
195
210
225
240
255
270
285
300
315
330
345

Torsional moment, in-lb, at-

r/H :o.15

16
180
721
521
253
967

1677
691

-409
27

1323
640

-3_2
-649

175
937
512

-774

-1090
-730
-511

-144
-111

339

r/R = 0.50

694
620
414
I45

-167
643

1659
790

-354
-563

625
643

-187
-378
-138

486
437

-689
-815
-665
-49_
-130
]85
649

Pitch-horn

load, lb

30
45

117
107
118
159
226

80
-83

8
130

47
-_0
-4 I

22
83
-2

-97
-72
-30

I0
19
89

120
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TABLE 51

FLIGHT 45, LANDING APPROACH AND FLARE

(SEE FIG. 7)

(a) Differential pressures

Ap, lb/sq in., at -

@nom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0,33_ 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

0 6.95 k.76 3.kl 2.28 1.18

15 5.22 3.81 3.02 1.86 .87

30 3.08 3.10 2.39 1.53 .66

k5 k.26 3.18 2.k0 1.52 .69

60 5.21 3.72 2.73 1.79 .91

75 5.56 3.91 3.03 1.96 .91

90 6.02 k.75 3.62 2.3k 1.18

105 6.12 k.21 3.26 2.08 1.05

120 5.69 k.03 3.20 2.00 1.01

135 5.58 3.98 3.15 2.00 1.00

150 5.k2 3.83 3.05 1.9k .95

165 5.10 3.63 2.97 1.84 .90

180 5.$6 3.92 3.07 1.99 1.00

195 6.29 4.36 3.30 2.19 1.15

210 6.82 4.69 3.39 2.29 1.23

225 6.95 k.75 3.31 2.27 1.2k

2kO 7.15 k.76 3.33 2.30 1.28

255 7.63 k.97 3.k5 2.k6 1.42

270 0.28 5.09 3.51 2.54 1.52

205 7.15 k.39 2.94 2.07 1.20

300 k.53 3.24 2.39 1.57 .81

315 7.05 k.70 3.31 2.25 1.22

330 0.k6 5.k4 3.71 2.57 1.kS

3k5 8.18 5.38 3.66 2.54 1.kO

.56 .070 8.26 4.25 2.8k 2.37 1.52 .59 .032 0

• kS .053 6.51 3.39 2.25 1.91 t.23 .k7 -.013 15
• 38 .036 4.9k! 2.62 1o7k 1.55 .95 .36 -.Ok3 30

.38 .OkO 3.9k 2.06 I.kl 1.29 .70 .3k -.029 b5

.kS .053 5.3k 2.85 1.90 1.65 1.06 .kl .002 60

.k7 .066 6.2k 3.26 2.18 1.89 1.21 .k8 .002 75

.$7 .075 8.09 4.29 2.90 2.kk I .$4 .57 .020 90

• 53 .082 6.k7 3.49 2.3k 2.05 1.31 .52 .016 105

• 53 .082 6.Ok 3.25 2.10 1.93 1.25 .52 .018 120

• 52 .082 6.31 3.39 2.26 1.96 I .27 .53 .022 135

• 50 .075 6.13 3.kl 2.21 1.89 1.23 .k9 .013 150

.49 .076 5.73 3.07 2.04 1.77 1.16 .k7 .009 165

.5k .097 6.00 3.20 2.1k 1.87 1.25 .$4 .032 180

• 60 .112 6.72 3.56 2.k3 2.08 1.kO .61 .060 195

.62 .115 7.29 3.81 2.5k 2.18 I.k6 .62 .065 210

• 63 .125 7.61 3.96 2.62 2.23 1.k7 °63 .083 225

• 66 .139 8.Ok k.15 2.77 2.35 1.50 .67 .099 2kO

.72 .171 8.02 k.k9 3.01 2.51 1.73 .75 .130 255

.77 .185 0.03 k.31 2.91 2.k4 1.69 .73 .lkl 270

• 58 .121 k.78 2.61 1.79 1.58 1.09 .50 .056 285

.45 .075 k.91 2.53 1.60 1.48 .97 .k3 .027 300

.59 .102 7.27 3.06 2.50 2.17 I.k7 .61 .065 315

• 60 .116 8.75 4.57 3.07 2.56 1.71 .70 .086 330

• 65 .100 8.89 k.63 3.08 2.58 1.70 .68 .070 3_5

&p, lb/sq in., at -

nom,

deg x/c = x/c =

0.017 0.040

0 8.k5 5.83 2.03 3.09 2.k0

15 6.67 4.77 2.05 2.46 2.00

30 5.10 3.69 1.37 1.82 1.50

_.5 4.09 2.73 .71 1.3k 1.02

60 5.k7 3.79 1 .kl 1.93 1.55

75 6.32 k.69 1.91 2.3k 1.86

90 8.57 5.86 2.07 3. lk 2.52

105 6.27 k.55 1.9k 2.39 1.95

120 5.98 k.24 1.77 2.24 1.85

135 6.30 _.k5 1.85 2.32 1.07

150 6.22 k.k2 1.81 2.26 1.03

165 5.8k k.09 1.57 2.09 1.69

180 6.13 k. 3k 1.73 2.2 _, 1.81

195 6.85 k.86 2.09 2.53 2.02

210 7.39 5.07 2.32 2.74 2.17

225 7.77 5.28 2.k8 2.09 2.28

2kO 0.51 5.63 2.70 3.07 2.43

255 8.67 5.60 2.72 3.03 2.k6

270 6.53 4.kl 1.07 2.k8 1.95

285 3.1k 2.01 .20 1.00 .76

300 5.1_ 3.52 1.10 1.75 1.39

315 7.26 5.00 2.23 2.67 2.11

330 9.21 6.10 2.91 3.2k 2.57

345 9.72 6.21 3.07 3.35 2.66

r/R = 0.85

x/c = x/c = x/c = x/c =

0.090 0.130 0.168 0.233

x/c = x/c =
0.335 0.500

2.32 1.kk .65 .59

1.94 1.17 .k7 .k8

1.53 .90 .32 .37

1.18 .66 .20 .27

1.60 .93 .36 .37

1.8k 1.08 .k3 .k2

2.3k 1.k6 .6k .57

1.92 1.19 .51 .SO

1.04 1.15 .52 .50

1.89 1.16 .51 .SO

1.03 1.09 .k7 .k6

1.71 1.02 .43 .kk

1.83 I.I0 .50 .k9

2.00 1.22 .59 .56

2.13 1.33 .6k .60

2.22 1.38 .60 .61

2.3_ 1.48 .74 .65

2.36 I.k9 .70 .67

1.99 1.2k .65 .59

.98 .58 .2k .31

1.k6 .85 .34 .3k

2.05 1.23 .58 .54

2.kk I.k9 .75 .65

2.k9 1.5k .75 .66

rloln '

x/c = x/c = x/c = deg

0.625 0.769 0,915

• 29 .055 0

.22 .022 15

.15 -.005 30

.11 -.020 kS

.17 .005 60

.|9 .013 75

• 20 .053 90

.2k .028 105

• 2_ .034 120

.25 .Ok1 135

• 23 .028 150

.21 .020 165

• 25 .036 180

• 30 .061 195

.32 .082 210

• 33 .08k 225

.3k .090 2kO

• 36 .lOk 255

• 31 .075 270

.15 -.009 285

• 17 .001 300

• 28 .055 315

.3k .080 330

.33 .072 3k5

2.52



TABLE 51 - Continued

FLIGHT 45, LANDING AI_FROACH AND FLARE

(SEE FIG. 7)

(a) Differential pressures - Concluded

Ap, lb/sq In., at-

_nom' r/R = 0.75 r/R = 0.55 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = xtc = deg

0.017 0.090 0.168 0.23_ 0.335 0.625 0.915 0.017 0,090 0.168 0.233 0.335 0.625 0.915

0 6._I 3._I 2.63 1.9_ I._I .53 .I08 3.69 1.81 1.28 1.02 .85 ._2 .101 0

15 5.99 2.87 2.29 l._k 1.19 .k4 .083 3.kO 1.66 1.19 .94 .79 .kO .09_ 15

30 5.19 2.3_ 1.9k 1._5 .97 .35 .071 3.01 1.4k 1.06 .85 .72 .36 .089 30

_5 4.07 1.73 1.55 1.15 .77 .26 .057 2.55 1.17 .90 .72 .63 .32 .082 45

60 3.57 1.17 1.54 1.19 .79 .28 .067 2.01 .93 .69 .56 .51 .27 °076 60

75 3.69 1.88 1.63 1.23 .83 .30 .067 1.39 .55 .53 .38 .37 .19 .051 75

90 4._1 2.72 2.18 1.67 1.20 .46 .100 .55 .10 o2k .20 .21 .t2 .035 90

10S 5.18 2.90 2.32 1.71 1.20 .45 .092 .73 .21 .32 .2k .26 .15 .Ok8 105

120 5.12 2.70 2.19 1.65 1.16 ._5 .097 2.05 .9k .76 .61 .55 .30 .09k 120

135 u.96 2.59 2.15 1.62 1.16 .45 .100 2.82 1.35 1.03 .82 .70 .37 .099 135

15C _.99 2.58 2.12 1.59 1.12 .43 .09_ 3.k5 1.65 1.17 .91 °75 °36 .102 150

165 k.67 2.37 1.97 1.k8 1.0_ .39 .088 3.]7 1.63 1.18 .94 .77 .37 .097 165

180 4.59 2.43 2.02 1.52 1.06 .43 .100 3.05 I.k7 1.09 .87 .75 .38 .108 180

195 4.97 2.73 2.21 1.66 1.20 .50 .125 2.65 1.29 I.Ok .87 .77 .41 .117 195

210 5.5k 3.07 2.kO 1.79 1.30 .53 .130 1.26 .57 °58 .52 .53 .3k .096 210

225 5.06 3.19 2._7 1.87 1.36 .56 .125 .36 .OS °26 .23 .28 .21 .060 225

2_0 5.90 3.02 2.38 1.80 1.34 .55 .118 .57 .11 .25 .21 .21 .14 .Okk 2kO

255 k.9k 1.95 1.73 1.30 .97 .42 .102 1.03 .37 ,k4 .33 .29 .18 .051 255

270 3.1k .78 .93 .77 .59 .20 .07k 1.52 .67 o57 .k3 .kO .23 .063 270

285 2.36 .99 .95 .70 .kk .17 .053 1.95 .86 °70 .55 .k8 .26 .066 285

300 3.15 1.82 1.55 1.16 .79 .29 .071 2.18 .98 .79 .61 .53 .28 .066 300

315 _.01 2._9 2.01 1.52 1.08 .4_ .108 2._6 1.15 .89 .70 .60 .31 .078 315

330 k.99 3.09 2.k3 1.83 1°3k .55 .125 2.96 1.45 1.07 .85 .72 .38 .097 330

3_5 5.86 3.k5 2.66 1.99 1.46 .58 .125 3.54 1.75 1.26 1.00 .82 .k2 .1Ok 345

t/JnOTE '

deg x/c = x/c =

0.042 0.158

0 1.57 .82

15 1.64 .86

50 1.62 • 82

45 1.l_7 .72

60 1.14 .56

75 .93 ._,5

90 .62 .32

105 ._6 .23

120 .10 .12

135 .37 .23

150 .2k .18

165 .36 .2_

180 .4b, .28

195 .25 .20

210 .21 .18

225 .29 .20

2_0 ._1 .25

255 .56 .33

270 .76 ._1

285 .92 ._8

300 1.05 .53

315 1.18 .58

330 1.26 .64

_5 1.39 .75

Ap, lb/sq in., at -

r/R = 0.40 r/R = 025 Snore'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

• 53 .33 .Ilk .76 .kl .25 .15 .008 0

.54 .3k .113 .85 .kS .27 .15 .008 15

• 52 .32 .111 .79 .kl .2k .13 -.002 30

• 46 .29 .107 .69 .3_ .19 .10 -.003 45

• 38 .26 .103 .51 .26 .14 .08 -.004 60

• 31 .22 .096 .39 .20 .11 .07 -.001 75

• 21 .19 .082 .31 .16 .08 .06 -.010 90

.14 .17 .074 .27 .lk .07 .05 -.008 105

.09 .15 .075 .19 .10 *05 .Ok -.Olk 120

• 17 .18 .08k .11 .07 .02 .03 -.013 135

.1_ .17 .081 .07 .05 .01 .03 -.OOb 150

.19 .19 .089 .06 .05 .02 .03 -.006 165

• 21 .21 .089 .06 .06 .03 .04 -.008 180

.15 .18 .077 .07 .06 .03 .Ok -.008 195

.13 .17 .075 .05 .05 .02 .03 -.010 210

.15 .17 .073 .10 .07 .03 .Ok -.009 225

.18 .18 .07k .16 .09 .OS .OS -.010 2kO

• 22 .21 .080 .22 .13 .07 .06 -.003 255

.28 .22 .083 .29 .16 .09 .07 -.003 270

• 31 .24 .086 .36 .19 .11 .08 -.007 285

.35 .25 .092 ._2 .23 .13 .09 -.001 300

.39 .27 .101 .49 .26 .IS .10 -.004 315

.4k .30 .110 .51 .29 .17 .10 -.003 330

• 50 .33 .!10 .66 .35 .21 .12 .00_ 345

2.,5._



TABLE 51 - Continued

FLIGHT 45, LANDIING APPROACH AND FLARE

(SEE FIG 7)

(b) Section aerodynamic loading

0
15
30
_5
60
75

90
105
120
135
150
165

180
195

210
225
2_0
255
270

285
300
315
330
345

Section aerodynamic loading, l, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.g0 r/R ffi 0.95

3.72
3.98
3.5_
2.93
2.20

1.7k
1.3_
1.18

.82

.51

.38
.kO
.50
.49
.41
.60

.84
1.16
1.42
1.72
2.02
2.34
2.51
3.11

8.22
8.k4
8.20
7.38

6.03
5.04
3.73
2.75
1.86

2.91
2.49
3.08

3.49

2.63

2.38

2.60

3.06
3.79
_.55

5.11
5.62

6.25

6.85

7.61

13.12
12.18
10.88

9.31
7.50

5,.21
2.47
3.26
8.05

10.59
11.85
11.85
11.31

10.95
6.83

3.16

2.68

4.19

5.90
7.20

7.97
9.04

11.02
12.75

22.24
19.03
16.01
12.kl
12.31

12.97
17.90
18.87
18.23

17.89
17.57
16.24
16.70
18.69
20.42

21.30
20.78
15.42

8.91
7.k3

12.18
16.52

20.36

22.46

23.26
18.35

13.77
9.80

14.29
18.96

23.38
18.01
17.24
17.73
17.05
15.77
17.06
19.34
20.98

21.94
23.63
24.00
18.95

7.88
12.98

19.87
24.67
25.63

25.72
20.33
15.60
12.84
17.28
19.91

25.69
21.32
20.23
20.85
20.29
18.81
20.17
22.70

23.95
24.71
26.18
28.68
28.07

17.14
16.04
2_.03
28.37
28.38

25.00
19.91
15.84
16.29
19.k3

20.68
25.30
22.75
21.84
21.59
20.78
19.92
21.54
24.00

25.43
25.59
26.14
27.99
29.35

211.20
17.kk
25.20
29.29
28.59

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1
2
3

4
5
6
7
8
9

10

11.595
3._56

.086
.000
.038
.086

.033
-.014

.000

.033
-.005

-h.67k
.071
.086
.01k

-.152
.038
.01_
.033
.005
.02_

10

O s =A0+ _- (An, s cos n _nom

n= 1

+ Bn, s sin n qJnom)

n

0 2.872
I 2.451
2 .I14

3 .112
4 .136
5 .116

6 .012
7 .023
8 .023
9 .029

10 .054

Flap motion

an, s, deg bn,s, deg

-.481
.025

-. 163

-. 145
• 126

-.017
-.006

.021

.027

.000

10

fls : ao + _- (an, s cos nt_no m

n= 1

+ bn, s sin n _nom)

Lag motion

0
1
2
3

4
5
6
7
8
9

10

En, deg Fn, deg

5.952
-.292 -.!!8
-.038 .000

• 038 .012

• 008 -.035
• 008 -.012
• 005 .010

-.002 .010
• 005 -.015
• 000 -.005

-.030 -.005

10

_ :E0 + }-- IEncoSn_,no m

n= 1

+ F n sin n qJnom)

294
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TABLE 51 - Concluded

FLIGHT 45, LANDING APPROACH AND FLARE

(SEE FIG. 7)

(e) Flapwise bending moment

I_no m
Flapwise bending moment, in-lb, at -

r/R : 0.150 r/R : 0.275 r/R = 0.375 -r/R = 0.450 r/R : 0.575 r/R : 0.650 r/R = 0.800 r/R = 0.925
deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

24O

255

270

285

300

315

330

345

-2654

-1012

1906

2191

857

-488

-2015

652

2932

1610

-408

470

1370

2237

470

47O

2

1177

1256

128

-750

82

493

230

-2772

-965

2153

3003

1898

-1106

-1056

1015

3242

2747

627

965

2153

2087

1592

322

512

1832

2747

1733

1056

957

1576

-635

-3761

-1926

1455

2974

1148

-1410

-1022

1166

3245

2531

1356

759

1944

1880

1428

-235

615

2025

2947

2387

1537

886

108

-2947

-3680

-2020

1204

3017

956

136

183

1929

2826

2063

1967

727

842

1519

1176

651

1767

2941

3599

3532

2502

1300

-1639

-4005

-4452

-2578

-950

951

lllO

2210

1778

-386

-2410

-906

-70

-589

-2595

-3079

-2842

-166

2157

3802

4418

5175

3486

-413

-6212

-6511

-5866

-3627

-2523

-781

2502

3189

1577

-3697

-6304

-2841

-851

-911

-3975

-6403

-6204

-2931

393

4283

6472

7557

4791

-2204

-9169

-8771

t_no m ,

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

21u

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R : 0.150 r/R : 0.375 r/R = 0.575 r/R = 0.825

-2534

-8183

-10706

-7646

-2322

1211

4141

3278

-1003

1325

3653

3197

2887

576

625

1259

-3136

-6180

-I0104

-I 1488

-10462

-8932

-6832

-4048

-7440

-I1884

-14001

-9866

-2605

1042

-2458

-6870

-12959

-10256

-4640

-179

1986

-3272

-8531

-12063

-12959

-10924

-9768

-12698

-I1445

-6626

-2540

-2816

250

-2822

-2774

2410

7690

10026

5914

-470

-1174

-1318

4058

11546

11642

8938

1082

-4646

-3622

-518

218

218

1386

5610

9114

7530

_ no iTI'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn loa<i

Torsional moment, in-lb, at-

r/R : 0.15 r/R : 0.50

1047 892

645 246

205 -44

230 -198

633 156

827 530

564 331

167 -175

546 -140

1046 358

664 247

-186 -375

-444 -596

73 -319

540 106

420 -42

-432 -659

-913 -994

-544 -768

-312 -568

-358 -454

-510 -431

-116 -65

737 537

Pitch-horn

load, Ib

166

123

96

102

142

158

78

39

63

103

45

-34

-40

16

45

I0

-72

-86

-14

17

I

14

74

163

256



TABLE 52

FLIGHT 46, LANDING APPROACH AND FLARE

(SEE FIG. 8, t = 11.7 SECONDS)

(a) Differential preslures

Ap, lb/sq in., at -

r/R = 0.95 r/R = 0.90 _nom'
_nonl'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0.233 0.335 0.6Z5 0.915 0.017 0.090 0.168 0,233 0.335 0.625 0.915

0 k.87 3.37 2.57 1.7k .85 .k3 .050 5.97 3.03 2.26 1.95 1.21 .k9 .005 0

15 k.17 3.03 2.37 1.57 .68 .37 .022 5.16 2.61 1.96 1.69 1.Ok .38 -.027 15

30 3.07 2.k8 2.03 1.30 .k6 .31 .010 k.01 1.99 1.55 1.39 .82 .30 -.058 30

k5 1.95 1.80 1.63 .99 .26 .25 .000 2.93 1.50 1.16 1.16 .6k .23 -.076 k5

60 1.97 1.88 1.67 1.00 .23 .2k .008 2.03 1.05 1.01 1.03 .5k .22 -.081 60

75 5.53 k.09 3.15 2.13 1.Ok .50 .OSk 5.97 3.1k 2.k9 2.20 1.35 .Sk .000 75

90 5.67 3.91 2.98 1.99 .95 .kS .060 5.99 3.03 2.30 2.03 1.21 .k7 -.018 90

105 5.17 3.71 2.85 1.82 .82 .kl .03k 5.07 2.60 2.01 1.8k 1.06 .kl -.022 105

120 k.52 3.2k 2.6k 1.69 .76 .hi .Ok6 k.87 2.57 1.96 1.02 1.06 .kk -.020 120

135 k.58 3.22 2.57 1.72 .82 .kk .OSk 5.kS 2.83 2.16 1.96 1.15 .k8 .000 135

150 k.29 2.97 2.39 1.59 .Tk .kO .Ok8 5.50 2.78 2.12 1.88 1.11 .k5 -.005 150

165 5.88 2.71 2.18 1.50 .69 .39 .058 k.91 2.51 1.92 1.72 1.01 .k3 -.005 165

180 5.96 2.7k 2.20 1.50 .71 .kO .06k k.98 2.50 1.92 1.7k 1.05 .kS .016 180

195 k.k7 2.96 2.37 1.62 .81 .kk .072 5.7k 2.9k 2.23 1.87 1.19 .51 .031 195

210 k.99 3.3] 2.50 1.76 .93 .k9 .097 6.k9 3.36 2.k6 2.08 1.3k .57 .060 210

225 5.87 3.79 2.73 1.96 1.08 .53 .101 6.9k 3.50 2.55 2.16 1.39 .58 .060 225

2kO 6.25 3.9k 2.77 1.98 1.10 .52 .091 6.18 3.20 2.38 2.05 !.33 .$8 .071 2kO

255 6.25 3.96 2.79 2.01 1.1] .57 .113 6.52 3.3k 2.k7 2.13 1.38 .61 .087 255

270 6.95 k.2k 3.00 2.20 1.28 .63 .lk5 7.88 k.02 2.9k 2.$2 1.68 .Tk .132 270

285 6.29 3.79 2.6k 1.92 1.07 .50 .079 k.k6 2.35 1.61 1.kl .89 ,39 .031 285

300 2.31 1.69 1.k8 .95 .39 .29 .OSk 3.kO 1.72 1.18 1.18 .75 .32 .OOS 300

315 k.70 3.07 2.36 1.60 .80 .k2 .068 k.98 2.57 1.93 1.69 1.08 .k7 .OkO 315

330 5.k8 3.57 2.65 1.82 .97 .k9 .072 6.08 3.16 2.32 1.99 1.29 .5k .OSk 330

3kS 5.k2 3.59 2.70 1.8k .96 .k9 .068 6.56 3.3k 2.k6 2.09 1.32 .55 .Ok5 3k5

z_p, lb/sq in., at -

nom '

deg x/c = x/c =

0.017 0.040

0 6.29 k.68 3.32 2.k2 2.06

15 5.60 k. I 3 2.95 2.06 1.80

30 k.35 3.20 2.39 1.78 1 .kO

kS 3.59 2.66 2.00 1.53 1.28

60 2.91 2.08 1.65 1.21 1.02

75 6.07 k.60 3.25 2.52 2. lk

90 5.6k k.25 3.1 I 2.2k 1.93

105 5.07 3.7k 2/,,73 1.87 1.60

120 5.00 :1.71 2.75 1.86 1.63

135 5.33 3.99 2.95 2.00 1.78

150 5.55 k.13 3.03 2.11 1.63

165 k .92 3.6k 2.67 I • 8k 1.59

180 5.01 3.69 2.67 1.89 1.63

195 5.91 k.3 L', 3.17 2.30 1.93

210 6.kk k.70 3.37 2.u.9 2.07

225 6.13 k.k9 3.23 2.kl 2.05

2kO 6.20 _.kS 3.21 2.kO 2.00

255 6.2k k. k8 3.26 2.50 2.10

270 7.59 5.13 3.75 2.60 2.33

285 3.26 2.37 1.7k 1.33 1.06

300 _.15 2.99 2.13 I.k8 1.25

315 S.29 3.92 2.75 2.01 1.70

330 6.32 k.60 3.33 2.kS 2.05

3k5 6.73 k.93 3.5k 2.62 2.20

r/H = 0.85

x/c : x/c = x/c : x/c :
0.090 0.130 0.168 0.233

_nom _

x/c = x/c = x/c = x/c = X/C = deg

0.335 0.500 0.625 0.769 0.915

1.77 1.13 .55 o53 .26 .052 0

1.53 .97 .k2 .k3 . 19 .025 15

1.20 .77 .26 .33 . lk -.OOk 30

.97 .6k . 19 .28 . 12 -.012 kS

.83 .k9 .09 .21 .08 -.028 60

1.83 1 • 18 .5k .51 .25 .058 75

1.65 1.09 .kS .k7 .23 .035 90

1.36 .89 .35 .38 .19 .021 105

1.kO .9k .39 .kl .21 .035 120

1.53 1.03 .kS .k7 .25 .Ok8 135

1.5_ 1.03 .kS .kS .23 .035 150

1.35 .92 .38 .kl .20 .021 165

1.kO .95 .k3 .kS .25 .Ok8 180

1.66 1.10 .5k ,51 .29 .066 195

1.79 1.19 .61 .56 .32 .081 210

1.75 1.17 .60 .58 .31 .085 225

1.70 1.13 .58 .5k .29 .083 2kO

1.8k 1.22 .66 .62 .3k .110 255

1.98 1.30 .69 .63 .3k .103 270

.96 .6k .29 .3k .18 .033 285

1.17 .73 .32 .36 .18 .025 300

1.51 .96 .k8 .k7 .25 .068 315

1.79 1.15 .62 .55 .30 .079 330

1.69 1.21 .65 .57 .30 .07k 3k5
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TABLE 52 - Continued

FLIGHT 46, LANDING APPROACH AND FLARE

(SEE FIG. 8, t II.7 SECONDS)

(a) Differential pressures - Concluded

Ap, Ib/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 @nora'

dog x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.23_ 0.335 0._ 0.915 0.017 0.090 0.168 0.233 0.335 0.025 0.915

0 5.25 2.80 2.11 1.62 1.10 .47 .058 3.75 1.86 1.25 1.08 .86 .45 .099 0

15 k.96 2.50 1.9_ 1.48 .96 .39 .0kl 3.49 1.75 1.17 1.00 .01 .43 .097 15

30 _.25 2.13 1.69 1.]1 .81 .3k .031 3.02 1.51 1.01 .89 .72 .40 .098 30

_5 3.75 1.97 1.60 1.25 .76 .32 .036 2.95 1.46 .99 .87 .71 .38 .100 45

60 3.48 1.80 I.k0 1.16 .66 .26 .028 2.52 1.24 .85 .77 .64 .34 .095 60

75 1.39 2.00 1.57 1.31 .82 .38 .058 2.79 1.40 .91 .77 .61 .33 .093 75

90 _.36 2.53 2.00 1.55 1.00 .41 .060 2.29 1.14 .78 .73 .60 .33 .086 90

105 k.09 2.05 1.66 1.27 .70 .33 .052 2.63 1.29 .90 .81 .66 .35 .092 105

120 4.00 2.11 1.71 1.31 .82 .36 .067 2.38 1.19 .83 .75 .62 .35 .096 120

135 _.28 2.31 1.87 1.43 .93 .39 .069 2.90 1.44 .96 .85 .68 .36 .096 135

IS0 k.37 2.28 1.85 1.40 .94 .38 .058 2.73 1.35 .91 .81 .65 .35 .089 150

165 5.95 2.05 1.66 1.26 .8_ .34 .050 2.66 1.34 .91 .81 .65 .34 .093 165

180 3.84 2.06 1.67 1.28 .86 .37 .067 2.76 1.39 .95 .84 .68 .37 .102 180

195 4.31 2.40 1.86 1.45 .98 ._3 .079 2.66 1.36 .93 .83 .68 .36 .100 195

210 4,81 2.61 1.98 1.53 1.05 .46 .C79 2.58 1.31 .91 .82 .66 .37 .088 210

225 4.75 2.52 1.91 1._9 1.02 .k_ .07_ 2.68 1.35 .92 .82 .66 .36 .081 225

240 4.56 2.45 1.86 1.44 .98 .k_ .081 2.12 1.06 .75 .70 .59 .33 .077 240

255 5.02 2.93 2.13 1.55 1.14 .52 .101 1.98 .97 .71 .70 .56 .33 .082 255

270 3.95 1.62 1.34 1.04 .72 .37 .079 1.88 .90 .64 .59 .48 .29 .063 270

285 3.54 1.90 1.46 1.11 .72 .33 .048 2.09 1.02 .71 .65 .53 .30 .059 285

300 3.63 1.94 1.48 1.13 .72 .31 .039 2.27 1.11 .76 .68 .54 .30 .058 300

315 3.89 2.17 1.64 1.26 .83 .38 .058 2.51 1.24 .84 .74 .58 .33 .070 315

$3C k.52 2.63 1.96 1.52 I.Ok .47 .069 3.02 1.55 1.04 .90 .70 .kO .095 330

345 5.13 2.84 2.11 1.64 1.12 .49 .077 4.07 2.0t 1.34 I.lk .89 .48 .112 345

_p, Ib/sq in., at -

@nora' r/R = 0.40 r/R = 0.25 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c : x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.800 0.910

0 1.85 .95 .59 .35 .103 .77 .34 .20 .19 .071 0

15 1.70 .87 .54 ._3 .092 .85 .41 .25 .Ik .035 15

30 1.55 .78 .40 ._0 .093 1.04 .51 .29 .lk .032 30

45 1.87 .91 .5_ .33 .106 .75 .39 .24 .13 .021 45

60 1.52 .76 .47 ._C .091 .92 .44 .26 .14 .032 60

T5 1.58 .78 .47 .30 .099 .78 .37 .22 .12 .024 75

90 1.05 .60 ._0 .28 .095 .66 .31 .19 .11 .022 90

105 I._8 .70 .43 .27 .085 .82 .kO .24 .1_ .032 105

120 1.k0 .72 .kS ._0 .097 .89 .43 .24 .12 .025 120

135 I._k .73 .kk .78 .087 .78 .37 .22 .12 .029 135

150 1.47 .73 .44 .28 .086 .75 .37 .22 .13 .030 150

165 1.41 .72 .44 .29 .089 .76 .38 .23 .13 .035 165

180 1.36 .72 .kk .29 .090 .70 .35 .21 .12 .030 180

195 1.24 .67 .41 .77 .083 .63 .31 .19 .11 .025 195

210 1.17 .64 .39 .26 .076 .56 .28 .17 .11 .024 210

225 1.20 .64 .38 .75 .073 .52 .26 .16 .10 .022 225

240 1.25 .66 .kO .26 .071 .55 .26 .16 .10 .01@ 240

255 .82 .46 .28 .21 .064 .62 .29 .17 .10 .022 255

270 .87 .49 .29 .22 .070 .$3 .24 .14 .09 .011 270

285 .93 .51 .29 .21 .06k .57 .27 .16 .10 .017 285

300 .88 .47 .28 .21 .062 .60 .27 .15 .09 .008 300

315 I.lk .61 .37 .75 .079 .64 .32 .20 .12 .021 315

330 1.60 .82 .50 .31 .097 .91 .kS .28 .15 .030 330

3_5 1.97 .99 .61 ._7 .106 .67 .3T .31 .24 .065 3kS
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TABLE 52 - Continued

FLIGHT 46, LANDING APPROACH AND FLARE

(SEE FIG. 8, t - 11.7 SECONDS)

(b) Section aerodynamic loading

_om,
aeg

Section aerodynamic loading, Z, Ib/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0,75 r/R = 0.85 r/R -- 0.90 r/R = 0.95

0 3.89

15 3.88
30 _.5_
h5 3.59
60 U.IO
75 3._9

90 3.01
105 3.75

120 3.85
135 3.48
150 3._6
165 3.54

180 3.29
195 2.98
210 2.73
225 2.52
240 2.58

255 2.76

270 2.3_
285 2.60
300 2.5h

315 3.05

330 4.22

345 4.48

9.15
8.43

7.67
8.92
7.52
7.69

6.17
7.03
7.18
7.111
7.15
7.07

7.02

6.49

6.22
6.15
6.35

_.58

*¢.79

4.88

4.69

5.95
5.35

9.59

13.36
12.58

11.20
10.88

9.52

9.88
8.88

9.90
9.36

10.57
10.00

9.97

10._6
10.2_

9.99
10.06

8.5b
8.16

7.28
7.92

8.34

9.16

11.22

14.27

18.06
16.1_
12.85
12.8_
11._2
13.2_

16.20
13.49
13.9_

15.28
15.15
13.59

13.86

15.80

17.10
16.60
16.15
18.66

12.3_
12.28

12.3_

17.95
16.86
18.31

20.01

17.26

13._8

11.35

9.00

19.95

18.a5

15.62

16.08

17.57

17.77

15.71

16.2_
19.08

20.6_

20.21

19.76

20.95

23.29

10.98

12.88
16.95
20.28

21.36

19.64
16.61
12.87

9.71
7.73

21.00

19.61
17.01
16.83
18.56

18.14

16.52

16.90
19.39
21.88
22.81
21.39

22.h2

27.06
I_.84

11.55

17.23
23.37
21.70

18.19
15.80
12.52

8.98
9.0_

21.71
20.8_
19.02
17.37
17.70
16.33

15.1_

15._2

16.98
18.90
21.34

21.86
22.39

2_.62

21.21

9.69
17.11
19.85

19.88

(c) Harmonic analysis of blade root motions

Pitch motion

n An, s, deg Bn, s, deg

0 10.705

1 2.247 -1.954

2 -.123 -.009

3 -.073 .159

.000 .0_I

5 .109 -.145

6 -.027 -.027
7 -.045 -.005

8 .027 -.036

9 -.009 -.005
10 .000 .027

10

Os=A0 + _-- (An, s coSn_no m

n= 1

+ Bn, s sin n _nom)

Flap motion

an, s, deg bn, s, deg

0 3.728

I -.190

2 .239

3 .030

.012

5 .13_

6 -.036

7 -.006

8 .000

9 -.022

10 -.022

-1.006
-.128

-.083
-.C61

• 162
.018

-. 059
.073

.OOtl
-.022

10

_s = ao + }"- (an, s cos n t_no m

n= I

+ bn, s sin n _nom)

Lag motion

0
I
2

3

4
5

6
7
8
9

10

En, deg Fn, deg

3.894

-.248 -.066

.003 -.019

• 016 .000

.000 -.013

-.005 .011
.00] .008

• 003 -.019
-.002 -.003

-.003 .002

-.009 -.003

10

=E0+ _ IEn c°s n_nom

n= 1

+ F n sin n _nom)
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TABLE 52 - Concluded

FLIGHT 46, LANDING APPROACH AND FLARE

(SEE FIG. 8, t = 11.7 SECONDS)

(e) Flapwise bending moment

t
_nom'

deg

0

15

30

45

60

75

90

I05

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

-2139

-2652

699

3276

335

1338

-1512

312

5943

1292

-1945

1098

2706

802

2204

-7

-612

27LT

2432

-805

574

-1136

927

2569

-2921

-3361

190

2219

1031

-998

-2384

503

3176

-58

-2302

-355

1147

1196

503

-809

-248

2417

2665

586

-8

-314

1213

52O

-3282

-3815

-452

922

1383

-2522

-1953

1139

1573

244

-1763

-1392

380

1501

-560

-985

416

2549

3119

2016

-687

?77

777

-1663

-4308

-3955

-1971

-444

567

-2686

-1484

510

-854

-5

-I017

-2448

-854

357

-1646

-988

930

1779

2828

2609

-998

969

-749

-4041

-5141

-2959

-4534

-2862

-2290

-2308

218

-1630

-3328

-1683

737

-2281

-3073

-3170

-2827

-1340

896

271

1098

2506

1679

-627

-4332

-6479

-6301

-3495

-6262

-5336

-4759

-1525

-351

-3515

-5456

-3665

475

-2023

-5018

-6391

-4351

-1505

126

-1038

-331

1758

3430

-2610

-7816

-8381

0

15

30

45

60

75

90

105

120

135

D 150
165

180

195

210

225

240

255

27O

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-1726

-5503

-2084

-6200

-1921

5226

2967

1335

2702

2963

2751

3761

-570

-3224

-I075

-4705

-6561

-7863

-12080

-9869

-8515

-10603

-9849

-3191

-3077

-7863

-6369

-7961

-5014

-342

-2882

-4562

-6593

-3842

-3630

-635

-3012

-5600

-6496

-9882

-11249

-9621

-10305

-I0240

-IlO?O

-7961

-6105

-6396

3183

5375

-689

2927

5423

4031

6527

3551

1023

2191

6351

5199

6847

5455

-177

-321

-273

-513

2479

-193

-33

3711

6079

3903

_dno m ,

deg

o

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

27O

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at *

r/a =o.15

432

366

-61

412

496

388

397

25

436

738

321

-492

-400

-234

76

142

-587

-933

-286

117

-589

-869

-509

190

r/R = 0.50

740

289

255

95

367

456

646

46

136

549

188

-181

-469

-207

58

142

-497

-598

-326

166

-469

-421

-258

376

Pitch-horn

load, lb

125

105

70

140

130

119

72

78

84

124

70

-17

-15

3

44

28

-48

-58

37

81

17

-31

26

87

26z



TABLE 53

FLIGHT 46, LANDING APPROACH AND FLARE

(SEE FIG. 8, t = 27.6 SECONDS)

(a) Differential pressures

ap, lb/sq in., at -

_nom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.188 0.233 0.335 0,825 0,915

0 6.59 k.23 3.13 2.1k 1.13

15 5.50 3.83 2.91 1.96 .98

30 5.17 3.69 2.8k 1.87 .88

kS 5.88 3.00 2.k5 1.5k .6k

60 .28 .95 1.09 .k8 -.01

75 2.78 1.80 2.10 1.25 .33

90 8.80 5.51 k.kO 3.03 1.60

105 7.92 5.17 3.83 2.61 1.39

120 6.2k k.21 3.16 2.07 .98

135 k.70 3.kk 2.71 1.72 .Tk

150 k.83 3.k7 2.79 1.79 .85

165 5._3 3.77 2.86 1.90 .91

180 k.78 3.3k 2o65 1.72 .81

195 k.82 3.29 2.55 1.71 .81

210 5.32 3.61 2.71 1.85 .9k

225 5.90 3.9k 2.90 2.00 1.05

2k0 6.k7 k.19 3.08 2.12 1.13

255 6.13 3.99 2.92 2.00 1.05

270 6.06 3.99 2.92 2.03 1.09

285 7.32 k.57 3.31 2.37 1.37

300 6.13 3.83 2.78 1.92 1.10

315 1.85 1.6k 1.53 .90 .33

330 S.k3 3.56 2.71 1.83 .91

3k5 6.8k k.33 3.17 2.20 1.18

.5k .06k 7.37 3.78 2.76 2.32 1.k5 °57 .038 0

• k9 .06k 6.70 3.k3 2.53 2.17 1.37 .53 .018 15

• k6 .0k6 6.19 3.17 2.k0 2.0k 1.26 ,k8 -.006 30

• 36 .010 5.1k 2.63 2.01 1.75 1.03 .37 -.Ok5 kS

• 12 -.032 2.20 1.13 .91 .Sk .37 .12 -.112 60

.27 .030 1.00 .k6 .63 .69 .31 .lk -.101 75

.70 .099 5.92 3.26 2.82 2.$9 1.59 .67 .022 90

• 6k .06_ 8.86 k.60 3.k2 2.85 1.80 .67 .022 105

• k6 .038 6.72 3.kl 2.51 2.17 1.29 .k7 -.011 120

.kO .028 5.09 2.63 2.02 1.82 1.07 .kl -.027 135

.k7 .071 5.09 2.65 2.01 1.87 I.Ik

• k6 .Ok8 5.88 3.01 2.32 2.03 1.23

.k3 .OSk 5.50 2.7_ 2.12 1.89 1.13

.k3 .063 k.87 2.kS 1.90 1.7k 1.05

.k9 .075 5.k6 2.79 2.1k 1.92 1.20

• $3 .080 6.36 3.26 2.k6 2.1k 1.3k

• 55 .088 6.k9 3.37 2.50 2.19 1.38

• 52 .08k 6.3k 3.22 2.37 2.05 1.30

• 55 .097 6.5k 3.37 2.51 2.16 1.38

.70 .153 8.11 k.09 2.99 2.55 1.66

.5k .101 5.63! 2.85 2.01 1.73 1.10

.29 .052 2.62 1.36 1.06 1.02 .65

.k6 .072 5.kl 2.8k 2.15 1.85 1.18

• 56 .088 6.90 3.61 2.67 2.27 1.kk

.k9 .016 150

• k8 .000 165

.k3 -.018 180

.k2 -.006 195

.50 .022 210

.55 .038 225

.57 .056 2k0

• 53 .0k7 255

• 60 .078 270

• 73 .113 285

.k9 .0k7 300

.28 -.009 315

•_8 .022 330

•58 .Ok9 3k5

Ap, lb/sq in., at -

t_P.om,

deg x/c = x/c =

0.017 0.040

0 7.52 5.kl 3.92 2.88 2.kk

15 7.17 5.3k 3.78 2.78 2.37

30 6.70 1_.97 3.5k 2.59 2.21

kS 5.5k k.06 2.99 2.08 1.83

60 3.07 2.23 1.72 1.31 1.09

75 2.11 I.k6 1.17 .87 .72

90 3.31 2.k5 1.93 1 .k9 1.32

105 9.6k 6.73 k.8k 3.63 3.08

120 6.39 5.01 ].3k 2.kk 2.09

135 5.08 3.75 2.7k 1.87 1.6k

150 5.23 3.90 2.82 1.97 1.72

165 5.86 k.k3 3. I 5 2.26 1.9k

180 5.kl k.00 2.87 2.01 1.7k

195 k.50 3.35 2.k7 1.72 1.1_8

210 5.23 3.90 2.81 1.98 1.73

225 6.18 k.58 3.28 2._1 2.03

21_0 6.30 k.69 3.33 2.1_9 2. 10

255 6.21 k.Sk 3.23 2.k2 2.03

270 7.03 5.12 3.67 2.76 2.31

285 7.69 5.3k 3.92 2.97 2.51

300 2.91 2.21 I .65 1.30 1.09

315 3.9k 2.86 2.02 1.57 1.25

330 5.71 k.26 2.9k 2. I 7 1.8k

3k5 6.90 5.09 3.62 2.70 2.26

r/R = 0.85

x/c = x/c = x/c = x/c =
0.090 0.130 0.168 0.233

x/c = x/c = x/c =
0,335 0.500 0.625

2.07 1.35 .68 .62

2.02 1.31 .63 .59

1.88 1.22 .55 .53

1.56 .99 .39 .kl

.8k .51 .10 .21

.Tk .37 .Ok .17

1.18 .79 .3k .39

2.56 1.69 .82 .70

1.75 1.13 .k9 ok6

1.kl .91 .38 °39

1.50 1.01 .k6 .k6

1.63 1.10 .k8 .k7

1.k6 1.00 .k2 .k3

1.27 .88 .38 .k0

1.51 1.03 .k9 .k9

1.7_ 1.16 .56 .53

1.82 1.21 .61 .55

1.75 1.16 .57 .53

1.98 1.31 .68 .63

2.16 I.k5 .79 .70

1.00 .68 .33 .38

1.1_ .72 .31 .36

1.61 1,Ok .k9 .k8

1.95 1.27 .6k .60

_ozn J

x/c = x/c = deg

0.789 0.915

• 32 • 093 0

• 31 .078 15

• 25 .06k 30

• 19 .023 kS

.07 -.029 60

• 06 -.02k 75

• 2 I .037 90

.35 .093 105

.23 .Ok6 120

• 22 .036 135

• 26 .062 150

.2k .Ok1 165

• 21 .025 180

.21 .027 195

• 28 .06k 210

• 30 .076 225

• 31 .075 2k0

.29 .078 255

• 35 .Ilk 270

• kO .132 285

.21 .052 300

.18 .036 315

• 26 .070 330

.32 .097 ]k5
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TABLE 53 - Continued

FLIGHT 46, LANDING APPROACH AND FLARE

(SEE FIG. 8, t = 27.6 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75

deg x/c = x/c = x/c = x/c =

0.017 0.090 0.168 0.239

0 5.56 3.17 2.36 1.81

15 6.03 3.2_ 2._2 1.86

30 5.92 ].OS 2.33 1.79

45 5.22 2.51 2.00 1.53

60 4.20 1.87 1.53 1.20

75 3.41 1.67 1.30 1.12

90 2.86 1.40 1.18 1.00

105 _.44 3.58 2.58 2.07

120 4.92 2.61 2.07 1.57

135 _.18 2.0] 1.70 1.33

150 4.09 2.23 1.82 1.41

165 k.kl 2.41 1.95 1.52

180 k.27 2.13 1.73 1.33

195 3.71 1.88 1.57 1.19

210 3.96 2.19 1.76 1.36

225 4.33 2.41 1.87 1.45

240 4.81 2.64 2.00 1.54

255 5.12 2.77 2.05 1.57

270 5.08 2.67 2.03 1.60

285 4.03 1.61 1.40 1.14

300 3.45 1.80 1.43 1.11

315 3.91 2.14 1.67 1.27

330 _.26 2.32 1.79 1.37

345 _.82 2.76 2.09 1.62

xtc= x/c= x/c= x/c= xtc =

0.335 0.625 0.915 0.017 0,090

1.24 .54 .085 3.51 1.78

1.26 .55 .085 3.86 i.96

1.19 .49 .068 3.80 1.92

.98 .39 .051 3.49 1.75

• 70 .29 .032 2.96 1.47

• 63 .26 .032 2.81 1.37

.57 .24 .020 2.62 1.32

1.31 .56 .089 2.63 1.28

1.02 .41 .053 1.82 .90

.82 .37 .049 1.67 .81

•88 .41 .068 2.5_ 1.30

.97 ._2 .058 2.81 1.41

• 83 .33 .0_2 2.53 1.24

• 75 .32 .046 2.42 1.19

• 88 .40 .072 2.42 1.21

• 96 .k4 .077 2.78 1._3

1.03 .46 .068 3.18 1.58

1.02 .43 .066 1.02 .47

1.10 .50 .087 1.32 .62

.81 ._1 .066 1.88 .91

.70 .35 .055 2.33 1.17

• 82 .35 .046 2.53 1.24

.89 .39 .058 2.45 1.22

1.08 .49 .080 2.85 1.45

r/R = 0.55 Snore'

x/c = x/c = x/c = x/c = x/c = deg

0.168 0.233 0,335 0.625 0.9_5

1.20 1.03 .81 .45 .I08 0

1.32 1.10 .87 .48 .110 15

1.28 1.09 .87 .47 .109 30

1.17 1.00 .81 o42 .102 45

1.00 .87 .71 .38 .095 60

.92 .81 .66 .37 .102 75

• 86 .77 .62 .35 .096 90

.86 .75 .60 .30 .082 105

• 65 .60 .50 .28 .080 120

.6_ .60 .52 .32 .090 135

.89 .78 .63 .41 .118 150

• 97 .85 .68 .35 .088 165

• 85 .75 .60 .30 .086 180

• 83 .74 .60 .35 .095 195

.86 .76 .63 .36 .102 210

.96 .84 .67 .37 .096 225

1.09 .97 .76 .40 .096 240

.38 .39 .35 .26 .066 255

.46 .42 .36 .24 .052 270

• 66 .59 .49 .30 .07_ 285

.81 .72 .58 .34 .076 300

.86 .75 .61 .34 .072 315

.83 .73 .59 .33 .069 330

•98 .85 .67 .39 .093 345

Ap, lb/sq in., at -

Snom' r/R = 0.40

deg x/c = x/c = x/c =

0.042 0.158 0.300

0 1.67 .85 .54

15 1.77 .90 .56

30 1.88 .94 .59

45 1.84 .92 .56

60 1.70 .84 .52

75 1.60 .78 .48

90 1.31 .63 .kO

105 1.33 .65 ._0

120 1.14 .59 .34

135 1.19 .63 .39

150 1.37 .71 .43

165 1.43 .72 .42

180 1.37 .69 .41

195 1.37 .71 .k3

210 1.39 .71 .44

225 1.38 .73 .46

240 1.23 .63 .39

255 1.02 .55 .33

270 .71 .39 .25

285 .85 .46 .27

300 .96 .51 .32

315 1.05 .56 .34

330 1.19 .63 .39

3_5 1.26 .69 .4_

x/c= x/c=
0.600 0.910

._4 .097

• ]5 .I00

.36 .106

.33 .095

.32 .095

• 29 .09]

• 26 .091

.27 .087

.24 .074

•28 .095

• 28 .079

.27 .078

•27 .079

• 28 .093

.29 .084

• ]0 .084

.27 .074

.24 .065

• 20 .055

• 21 .062

•22 .068

.24 .069

.26 .077

.29 .089

x/c =

0.042

x/c =

0.158

.96 .46

.94 .46

• 82 .40

.92 .45

.92 .kS

.80 .38

.63 .32

.58 .28

.53 .26

.59 .28

• 72 .35

.72 .36

.88 .41

.79 .40

.81 .39

•68 .33

• 53 .25

•_8 .22

• 33 .15

.]_ .14

.34 .15

._1 .19

• 65 .32

.91 ._3

r/H = 0.25

x/c =

0.300

.28

.26

.23

.26

.26

.21

.18

.17

.16

.17

.20

.21

.23

.24

.23

.21

.15

.1_

.09

.08

.09

.11

.20

.26

x/c =
0.600

.15

.16

.16

.15

.13

.10

.11

.11

.10

.10

.11

.12

.13

.13

.13

.13

.10

.09

.08

.06

.07

°09

.12

.1_

_ nOiTi _

X/C = deg

0.910

.036 0

• 050 15

.031 30

.042 45

.024 60

.008 75

.023 90

• 022 105

.014 120

.019 135

• 020 150

.030 165

.032 180

.030 195

.024 210

.026 225

.015 240

.015 255

.014 270

• O0] 285

.003 300

.007 315

.023 330

.026 345
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TABLE 53 - Continued

FLIGHT 46, LANDING APPROACH AND FLARE

(SEE FIG. 8," t = 27.6 SECONDS)

(b) Section aerodynamic loading

t_vlom,
aeg

0

15

3C

_5

60

75

90

105

120

135

150

165

180

195

21G

225

24C

255

27C

285

300

315

339

3_5

Section aerodynamic loading, l, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

4.35

_.37

3.86

_.23

3.99

3.28

2.90

2.70

2.51

2.71

3.17
3.3tl

3.79
3.67

3.6_

3.29

2._9

2.25

1.61
1.1_5

1.56
1.93
5.10

4.07

8._0

8.81

9.29

8.83

8.26

7.69

6.51

6.56

5.73

6.38

6.90

6.92

6.72

6.96

7.06
7.18
6.32

5.39

_.03

_.58

5.12
5.47
6.20

6.79

12.88
13.96
15.73
12.58
10.91

10.31
9.72
9.26
7.30
7.k3

10.13

13.3_
9.16
9.30

9.55

10._9
11.68

4.99
5.ql
7.k_.

8.93

9.33

9.08

10.67

20.19

20.80

19.79

16.56

12.52

IC .92

9.60

21.00

16.85

13.95

lh. P8

15.93
lk. O0
12.66

14.58
15.86
17.05
17.38
17.9:)

13.02
12.11
13.69
14.93
17.79

23.77
22.87
21.19
17.29

9.37

6.66
12.57
29.36
19.69

15.92
17.11
18.72
16.96
I1_. 7k
17.37
19.95
20.56

19.9_
22.83

25.01

I1.0k
12.61
18.12

22.22

23.98
22.03
20.32
16.55

6._5
_.16

23.1_8
29.09
21.31
17.07
17.92
19.68

18.01
16.50
18.86
21.53
22.18
21.06
22.kl
27.27
18.k3

9.58
18.67
23.30

23.23
20.68
19.$1
15.k2

3.81
10.93
31.51

28. I_,
21.90
17.68
18.89

19.98
18.03
17.90
19.80

21.63
23.12
21.85
22.17
26.59
21.73

9.09

19.55

2k.03

(c) Harmonic analysis of blade root motions

Pitch motion

An,s, deg Bn, s, deg

t

1

2

5

6

7

8

9

IC

11.250
3.282

.327
-.163

-.15_
.123
.000
.082

-.018

.018

.01_

-.486
-.005
-. 1_5

.327

.259
-.027
-.027

.300

.005
-.014

I0

8s=AO + _'- IAn,s cosnqJno m

n=l

+ Bn, s sin n _nom)

Flap motion

an, s, deg bn,s, deg

0 3.621

1 .136
2 .223
3 .2_3
4 .229
5 -._23
6 -.008

7 .057
8 .000

9 .028
10 -.018

-.818
.273

-.079
.081
.107

-.01_

.093
-.061

.03_

.03_

10

_s = a0 + _'- Can, s cos n t_no m

n= 1

+ bn, s sin n _nom)

Lag motion

5
6
7

8
9

10

En, deg Fn, deg

_.905
-.300 -.1_3
-.002 .006

.069 .058

.009 -.006

-.038 -.013
-.009 .005

.000 .01_

.000 .00_

-.003 -.01_
.002 .005

10

=E 0+ _- (E n coSn_nom

n= I

+ F n sin n _nom)

(
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TABLE 53 - Concluded

FLIGHT 46, LANDING APPROACH AND FLARE

(SEE FIG. 8, t = 27.6 SECONDS)

(e) Flapwise bending moment

_nom'

deg

o

15

30

45

60

75

90

1o5

12o

135

15o

165

18o

195

21o

226

240

255

270

285

300

315

330

345

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/H = 0.275 r/R = 0.375 r/R = 0.450 r/H = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

2521

-1925

-1571

-1149

4573

3433

173

-1263

-4341

7959

5839

-1685

-1879

1712

2749

2088

834

-287L

572

46L9

3969

-2175

-728

264

545

-2615

-3308

-149

3028

3350

-479

-4018

-1823

4934

4529

-2021

-3193

619

1823

1460

-1411

-3094

776

5948

3944

-206

-1691

1163

-1564

-2848

-4402

208

2522

3218

-1058

-5415

687

3001

3923

-597

-2820

-750

1681

606

-3046

-2115

1781

6174

4339

1067

-1229

985

-3924

-3924

-4487

-442

1714

1466

-2006

-4611

1628

llbl

1991

846

-1902

-2503

869

-938

-3628

-642

2344

429g

4233

1848

-222

-1005

-7038

-6325

-2418

-2022

-781

-2602

-2180

1974

-226

-2726

-2646

3241

768

-2858

-3377

-4125

-2594

1164

2581

759

3637

4570

1815

-6228

-10698

-8480

-2450

-3246

-3823

-5107

-1027

4147

-2669

-6360

-4957

2843

2893

-3107

-8022

-7385

-1186

615

455

-967

2535

6704

2296

-I0042

_nom'

deg

o

15

30

45

60

75

90

105

120

I_5

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575

-5271

1170

-6466

-5277

-3861

-4072

4182

8496

-51

-477t

1658

4637

2635

4165

-1744

-2070

421

-4984

-6482

-12945

-9575

-7980

-6270

-7182

-3144

-2979

-11543

-11298

-7456

-4347

4070

-309

-7538

-13691

-11054

-1921

1644

6691

-4249

-7652

-11298

-13105

-9019

-10289

-9019

-13431

-6479

-1726

9207

-761

1335

-2457

-313

9751

9175

5383

935

-2889

-4761

3335

14487

I0711

9383

-1273

-7081

-2329

471

4247

-1417

-617

3175

8071

r/R : 0.825

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15

-73 15

255 800

760 462

479 563

-249 -262

280 0

720 861

1116 1249

15 108

-485 -486

836 324

1018 847

-291 58

-1097 -481

-220 -534

123 138

907 666

-434 -353

-1440 -945

-885 -747

-183 -130

104 -174

-851 -298

-682 -241

Pitch-horn

load, lb
r/R = 0.50

69

85

173

11o

87

110

197

151

43

-4

118

173

2

-56

-4

67

86

-59

-128

-29

69

52

-27

5
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TABLE 54

FLIGHT 46, L%ND_IG APPROACH AND FLARE

(SEE FIG 8, t : 299 SECONDS)

(a) Differential pregsurea

_,p, lb/sq in., at -

_nom' r/R = 0.95 r/R = 0.90 qVnom,

deg x/c = x/c = x/c = XlC = x/c : x/c = xlc = x/c = x/c = x/c = x/c = x/c = x/C = XlC = deg
0,017 0,090 0.168 0.233 0,335 0.625 0.915 0.017 0,090 0.168 0.233 0.235 0.625 0.915

0

15

30

_5

60

75

90

105

120

135

150

165

180

195

210

225

2_0

255

270

285

300

315

330

3_5

7.86 4.8_ 3.52 2.42 1.51 .60 .075 8.25 4.21 3.07 2.60 1.66 .67 .067

6.56 k.26 3.12 2.12 1.04

5.22 3.77 2.87 1.89 .90

k.87 3.63 2.80 1.83 .84

k.Ok 3.12 2.60 1.58 .61

2.53 2.10 1.88 .96 .18

7.28 5.17 3.88 2.50 1.0_

9.98 5.76 4.72 3.29 1.82

8.45 5.61 4.07 2.77 1.49

6.72 k._5 3.31 2.20 1.10

5.43 3.79 2.88 1.89 .88

6.31 k.28 3.27 2.17 1.11

6.19 _.11 3.12 2.06 1.02

5.65 3.85 2.95 1.94 .94

6.04 _.11 3.03 2.04 1.04

6.5_ _.28 3.16 2.15 1.1_

6.97 _.44 3.28 2.24 1.17

7.12 k.48 3.26 2.26 1.19

6.95 4.28 3.13 2.20 1.18

7.26 4.49 3.26 2.32 1.28

7.79 _.73 3.3_ 2.46 1.45

5.18 3.27 2.41 1.58 .93

3.36 2.59 2.16 1.26 .53

7.55 4.71 3.43 2.35 1.28

0

.49 .048 7,64 3.87 2.82 2.38 1.49 .58 .025 15

.kS .050 6.42 3.28 2.48 2.15 1.30 .51 .018 30

.k_ .0k0 5.90 3.05 2.32 2.06 1.26 .50 -.006 45

• 36 .006 5.01 2.57 2.04 1.85 1.04 .kO -.038 60

.17 -.O_k 2.51 1._0 1.15 1.06 .54 .19 -.107 75

.47 .032 .56 .47 .83 .96 .60 .32 -.042 90

.78 .127 8.36 k.68 3.70 3.23 1.97 .82 .067 105

.67 .084 9.85 k.95 3.68 3.09 1.91 .71 .042 120

.51 .060 7.07 3.60 2.71 2.34 1.43 .55 .009 135

.45 .056 5.64 2.92 2.23 2.02 1.22 .50 ,014 150

.54 .079 6.31 3.32 2.49 2.24 1.36 .58 .036 165

._9 .060 6.54 3.40 2.56 2.2_ 1.37 .54 .020 180

.49 .068 5,90 3.01 2.30 2.06 1.27 .53 o014 195

.52 .072 5,83 2.98 2.30 2.06 1.28 .53 .020 210

.54 .084 6.k7 3.36 2.50 2.23 1.37 .61 .045 225

•55 .087 6.67 3.49 2.61 2.28 1.44 .62 .065 240

.57 .095 7.21 3.68 2.69 2.32 I.kk .62 .076 255

.59 .113 7.51 3.80 2.76 2.36 1.49 .62 .078 270

.63 .131 7.66 3.96 2.91 2.52 1.65 .72 o116 285

.70 .151 7.k9 3.82 2.82 2.43 1.60 .73 .123 300

.47 .075 3.36 2.01 1.52 1.35 .92 .43 .034 315

.36 .058 4.01 1.99 1.5_ 1.kl .90 .41 .020 330

.60 .135 7.t8 3.90 2.87 2.k_ 1.57 .65 .067 345

Ap, Ib/sq In., at -

_J p.OZlff '

deg x/c : x/c :

0.017 0040

0 8.39 5.81

15 7.92 5.68

30 6.80 5.16

_5 6.k6 _.75

60 5.52 4.13

75 3.44 2.44

90 1.68 1 • 14

105 6.79 5.22

120 10.16 6.95

135 6.95 5.13

150 5.39 _.00

165 5.70 k.17

180 6o74 5.03

195 5.82 _.37

210 5.61 4.28

225 6.38 _.78

2_0 6.66 4.85

255 7.18 5.05

270 7.26 5.08

285 7.80 5.45

300 5.47 3.91

315 2.50 1.77

330 _.84 3.67

345 7.54 5.38

r/R = 0.85

x/c = x/c = x/c = x/c =
0,090 0.130 0,168 0,233

k.27 3.20 2.66 2.24

k.ll 3.05 2.56 2.16

3.66 2.68 2.28 1.92

3.43 2.51 2.16 1.84

3.05 2.09 1.85 1.57

1.93 1.48 1.18 .91

• 93 .70 .58 .66

3.76 2.77 2.38 1.98

5.00 3.77 3.19 2.62

3.65 2.68 2.27 1.94

3.03 2.14 1.84 1.60

3.07 2.19 1.93 1.65

3.55 2.57 2.18 1.83

3.10 2.24 1.94 1.63

3.03 2.21 1.89 1.61

3.38 2.50 2.11 1.80

3.54 2.62 2.20 1.89

3.71 2.80 2.37 2.0_

3.68 2.83 2.3_ 2.01

k. Ol 3.05 2.56 2.19

2.86 2.10 1.77 1.54

1.39 1.13 .93 .82

2.59 1.83 1.59 1._1

3.87 2.92 2.45 2.08

_nom'

x/c = x/c = x/c = x/c = X/C = deg

0.335 0.500 0.625 0.769 0.915

1.46 .75 .69 .35 .099 0

1.39 .68 .62 .32 .081 15

1.24 .57 .56 .29 .066 30

1.19 .53 .52 .26 .060 _5

1.02 ._3 .42 .21 .035 60

.61 .15 .23 .09 -.022 75

.34 .02 .16 .05 -.041 90

1.30 .59 .56 .30 .064 105

1.73 .84 .73 .36 .095 120

1.25 .58 .55 .27 .058 135

1.07 .51 .50 .27 .048 150

1.12 .54 .54 .30 .071 165

1.21 .56 .51 .28 .056 180

1.08 .50 .50 .25 .050 195

1.09 .51 .51 .28 o064 210

1.19 .60 .57 .32 .083 225

1.26 .65 .59 .33 .093 240

1.35 .71 .62 .35 .099 255

1.36 .72 .65 .36 .103 270

1.46 .79 .70 .39 .126 285

1.04 .57 .56 .30 .079 300

• 56 .24 .34 .17 °023 315

• 92 .43 .kS .25 .066 330

1.34 .69 .63 .35 .097 3_5
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TABLE 54 - Continued

FLIGHT 46, LANDING APPROACH AND FLARE

(SEE FIG. 8, t = 29.9 SECONDS)

(a) Differential pressures - Concluded

Ap, Ib/sq in., at -

@nom' r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.0|7 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.9|5

0 5.71 3.30 2.kk 1.89 1.30

15 6.18 3.31 2.k6 1.90 1.30

30 6.02 3.1k 2.37 1.83 1.22

k5 5.77 3.Ok 2.33 1.81 1.20

60 5.26 2.69 2.11 1.6k 1.06

75 _.39 2.13 1.72 1.30 .82

90 3.35 1.51 1.20 1.Ok .58

105 2.31 1,01 .90 .7k .k3

120 k.32 3.k3 2.k3 1.91 1.20

135 k.83 2.60 2.09 1.63 1.08

150 k.83 2.61 2.06 1.59 1.0_

165 5.00 2.86 2.20 1.71 1.13

180 k.85 2.62 2.09 1.6k 1.09

195 k.57 2.31 1.85 1.k3 .91

210 k.k3 2.35 1.87 1.k3 .92

225 k.90 2.71 2.06 1.58 1.Ok

2kO 5.22 2.89 2.17 1.67 1.1k

255 5.62 3.1k 2.31 1.78 1.19

270 5.66 3.07 2.29 1.77 1.20

285 k.39 1.53 1.53 1.53 .99

300 3.13 1.26 .96 .8k .52

315 3.31 1.87 I.k6 1.10 .67

330 k.17 2.50 1.90 I.k5 .9k

5k5 5.03 3.07 2.28 1.75 1.18

• 56 .101 3.08 1.57 1.06 .92 .7k .kl .102 0

• 5k .088 3.19 1.63 1.10 .9k .75 .k3 .098 15

.52 .086 3.68 1.89 1.2k 1.03 .82 .kS .106 30

• 50 .090 k.02 2.Ok 1.35 1.15 .91 .k8 .118 kS

.k5 .067 3.80 1.92 1.28 1.10 .87 .kS .108 60

• 33 .Ok1 3.10 1.52 1.Ok .91 .73 .39 .098 75

• 23 .012 2.66 1.29 .86 .77 .6k .35 .098 90

.22 .017 2.k6 1.27 .82 .72 .60 .30 .090 105

• k7 .07k 1.83 .85 .60 .5k ,kS .23 .062 120

• kS .067 .95 .k2 .35 .37 .30 .19 .051 135

.k6 .079 1.09 .$6 .50 .51 .kk .28 .087 150

.k9 .07k 3.75 1.86 1.21 1.03 .78 .35 .101 165

.k7 .067 3.56 1.77 1.17 1.01 .81 ._0 .102 180

• 39 .058 3.kl 1.71 1.1k .97 .77 .36 .095 195

• kO .065 5.39 1.71 1.13 .97 .77 .39 .105 210

.k7 .08k 3.69 1.89 1.25 1.05 .81 .kO .111 225

.50 .090 3.82 1.88 1.30 1.15 .89 .k3 .092 2kO

.52 .07k .8k .kO .35 .kO .39 .29 .070 255

• 53 .08k 1.35 .62 .k7 .kl .37 .23 .051 270

.k8 .067 1.59 .78 .52 .50 .kl .2k .058 285

• 27 .Ok5 1.97 .9k .68 .60 .k8 .28 .068 300

.31 .Ok8 2.38 1.17 .81 .71 .57 .31 .070 ]15

• kl .07k 2.70 1.35 .91 .80 .63 .35 .067 330

• 52 .093 3.10 1.5k 1.03 .88 .69 .36 .085 ]k5

Ap, Ib/sq in., at -

_nom' r/R = 0.40

deg x/c : x/c = x/c :

0.042 0.158 0.300

0 1.k9 .79 .k9

15 1.82 .91 .56

30 2.1k 1.05 .67

k5 2.15 1.08 .67

60 2.07 1.01 .61

75 1.70 .83 .50

90 1.32 .6_ .39

105 1.20 .58 .36

120 1.23 .60 .35

135 1.07 .50 .30

150 .76 .k3 .23

165 .58 .]k .19

180 .91 .51 .26

195 .39 .29 .19

210 .7_ .k2 .26

225 .55 .36 .2k

2_0 .62 .]6 .21

255 .70 .38 .23

270 .79 .k2 .2k

285 .88 .k8 .28

]00 .97 .51 .30

315 1.0_ .55 .32

530 1.18 .62 .38

3_5 1.39 .73 .kS

r/R = 025 _nom'

x/c : x/c = x/c = x/c = x/c = x/c = x/c = deg

0.600 0.910 0.042 0.158 0.300 0.600 0.910

• _2 .085 .57 .33 .13 .20 .16k O

• 3k .093 .32 .19 .17 .lk .073 15

.39 .113 .8k .35 .27 .22 .097 30

.38 .102 .9k .kk .25 .11 .028 kS

• 35 .097 .93 .kS .26 .11 .027 60

• _0 .089 .86 .kO .23 .12 .023 75

• 25 .083 .63 .28 .17 .10 .023 90

• 25 .082 .56 .26 .15 .09 .023 105

• 2_ .078 .59 .27 .16 .10 .022 120

• 22 .071 .66 .30 .18 .11 .019 135

• 20 .06k .51 .27 .15 .09 .021 150

• 18 .051 .52 .2k .13 .08 .023 165

• 21 .053 .65 ,29 .17 .11 ,028 180

• 18 .062 .62 .27 .15 .09 .021 195

• 21 .072 .39 .18 .12 .09 .023 210

• 21 .066 .kO .16 .10 .07 .012 225

• 19 .062 .30 .Ik .09 .07 .01_ 2kO

.19 .058 .25 .12 .09 .08 .011 255

.19 .OSk .33 .15 .09 .08 .Olk 270

.21 .058 .kO .18 .11 .08 .015 285

• 21 .062 .37 .16 .tO .07 .007 300

• 23 .070 .k2 .18 .11 .09 .011 315

• 25 .07k .SI .26 .16 .11 .021 330

.29 .085 .69 .3k .21 .13 .025 3k5
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TABLE 54 - Continued

FLIGHT 46, LANDING APPROACH AND FLARE

(SEE FIG. 8, t = 29.9 SECONDS)

(b) Section aerodynamic loading

_qom,
aeg

0
15
30
_5

60
75
90

105
120

135
150
t65
180
195

210
225
2t_O
255
270
285
300

515
330
3uS

Section aerodynamic loading, _, Ib/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

3.70

2.52
k.60

3.91
3.95
3.69

2.73
2.51
2.69

2.90
2.57
2.27

2.8_
2.58

1.98
1.73
1.53
I.kO
1,6L_
1.88

1.67
1.9_
2.53
3.29

7.68

8.88
10.38

10.32
9.65
8.0_

6.kO
6.00

5.9u,
5.16

11.56

11.87
1.].21
lU.k2
13.60
11.32

9.76
9.07
6.66
b.2.]

21.05
21.27
20.37
19.81
17.70
I_.00

10.10
7.k9

19.27
17..]3

26.09
2ko62
21o80
20,61
17.60
10.57

5.62
22.26
30._.]
21.81

27.17

2_.55
21.21
19.98
16.7k
8.k6

6.50
31.07
31._6
23.21

_.21

3,_5
h.68
3.08
_.35
3.8.]
3.70
3.95
k.19

_.69
_.98
_.03
6.07

7.10

5.91

12._9
12.51
11.92
12.06
12.9_
13.55

5.Oa
5.kl

6.15

7.k5

8.75

9.83
10.96

17.19

18.k0
17.51
15.33
15. k5
17.k7

18.68
19.80

19.83
lk._7
9.25

11.77
15.6_

19.23

18.16 19.39
19.02 21.93
21.12 22.01
18.73 20.15
18,55 20.11

20.70 22.3k
21.72 23.16
23.18 2.].98
23,31 2_.71
25.26 26.51
18.16 25.92

9.38 15.05

15.92 1k.05
23.77 25._0

26.65
22.58
19.7_
18.88

15.80
9.2_

25.k6
.]k.58
30.17
23.61

19.89

23°29
22.0k
20°73
22.05

23.kk
2k.3.]
2k.66
2_.21
25.57
27.55
18.50
13.68

26.22

(c) Harmonic analysis of blade root motions

n

2
3

5

Pitch motion

An, s, deg Bn, s, deg

6
7
8
9

10

11.881
3.26_
-.01_
-.032

.068
-.077

.023

.018

.009

.005

,009

-.191
-.011_
-.195

-. 159
.100
.000
.01k
.005

-.009
.000

IO

Os=AO+ _-- (An, s coSn_nom

n= 1

+ Bn, s sin n _nom)

0
1
2
3

b,
5
6

7
8

9
10

Flap motion

an, s, deg bn,s, deg

3.75k
.83_
.075
.379

.028
-.079

.008
-.05.]

.028

.008

.016

-.571
• "]22
.259
.373

-.200

.059

.028

.036
-.008

.01k

10

fls = a0 + _- (an, s c°s n @nom

n= 1

+ bn, s sin n _Vnom)

Lag motion

0
1
2
3

5

6
7

8
9

I0

En, deg Fn, deg

6..]k1
-.218 -.3.]I

-.0.]1 -.061
-.019 .035

• 009 -.009
.003 -.031

-.009 -.01_
-.00.] -.006
-.008 -.003
-.005 -.002

-.002 -.002

10

_ =E0 + _-- (EncoSn_hnom

n=l

+ F n Sin n _nom)
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TABLE 54 - Concluded

FLIGHT 46, LANDING APPROACH AND FLARE

(SEE FIG. 8, t = 29.9 SECONDS)

(e) Flapwise bending moment

_nom'

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R : 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

24O

255

27O

285

300

315

33O

345

668

-1236

-1430

189

1785

4327

3005

177

-2194

-1339

5946

4977

485

109

2457

2685

2195

1397

-2296

2423

3951

1967

-472

246

-173

-2681

-3407

-503

2203

3589

3061

-1007

-4216

-545

537L

-2088

-4104

-4348

-1528

2802

4041

2613

-2423

-4529

877

4475

-4731

-5532

-4893

-2479

2348

3684

946

-3223

-2956

1814

2777

-8336

-7263

-5423

-2959

437

1221

-1648

-751

2479

930

-1877

-I1663

-10589

-7355

-3276

-1604

-1644

-1952

2088

4257

-2818

-5325

4010

479

-578

767

2417

1922

-932

-1502

2261

4595

3308

289

-58

4954

1745

235

606

2133

1302

-1763

-353

2585

5225

4104

1510

36

4561

3293

-294

-600

-75

-676

-1449

841

2529

4828

4199

2568

39

-205 -3365

2734 2277

6 1799

-2220 -3395

-4587 -7474

-5793 -7862

-1666 -3266

2224 1083

3429 3490

3209 2893

5057 6087

4010 4366

-1331 -3465

_nom'

deg

0

15

30

45

6O

75

90

105

120

135

150

165

180

195

210

225

240

255

27O

285

300

315

33O

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-4432

-297

-3879

-10863

-7884

-3749

793

6247

7582

-558

-3374

2128

1901

4880

5433

-704

2177

793

-6239

-8079

-11351

-11042

-7428

-5018

1221

-2409

-8026

-15531

-11966

-8059

1888

4493

65

-13122

-17599

-10826

-2442

4982

6659

-4444

-I0110

-13724

-13024

-8694

-10012

-I0256

-10208

-1644

L2221

5357

-2739

-1763

-3235

3437

11357

12861

3261

-2451

-6963

-5747

7997

16413

13741

9325

-4195

-8227

-2435

-99

1837

493

2845

6205

'

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

-410 207

-128 438

-99 332

703 342

548 495

359 78

473 528

I000 1066

719 977

-96 -II0

-163 -526

1166 796

732 505

-407 -79

-683 -279

-35 -260

598 402

536 389

-523 -495

-989 -754

-745 -647

-613 -468

-301 -294

-545 I0

Pitch-horn

load, Ib

77

42

70

152

155

137

136

194

129

4

25

146

136

-ll

-28

19

74

28

-60

-65

-17

9

-3

14
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TABLE 55

FLIGHT 47, LANDING APPROACH AND FLARE

(SEE FIG 9)

(e) Differentt&l pressures

Ap, Ib/sq in., at-

_nom' i r/R = 0.95 r/R = 0.90 @nora'

deg x/c = x/c = x/c = XlC = x/c = x/c = x/c = x/c = x/c • x/c = x/c = X/c = K/c = X/_ = de_
0.01'/ 0.090 0.168 0.233 0,335 0,625 0,915 0.017 0.000 0,168 0.233 0.$$8 0.628 0.918

201

216

231

2k6

261

276

291

306

321

336

351

6 6.41 4.11 3.13 2.09 1.14

21 5.85 3.87 3.03 1.97 1.00

36 4.22 3.03 2.50 1.55 .67

51 3.07 2.28 1.98 1.15 .46

66 k.51 3.23 2.64 1.58 .66

81 9.76 6.04 4.63 3.21 1.89

96 8.79 5.38 4.06 2.74 1.53

II1 7.52 k.69 3.50 2.31 1.23

126 5.54 3.69 2.89 1.85 .93

lkl 5.61 3.73 2.92 1.93 1.04

156 6.88 4.31 3.24 2.16 1.17

171 6.33 4.03 3.05 2.00 1.06

186 5.91 3.82 2.90 1.93 1.02

6.12 3.91 2.96 1.99 1.08

6.48 k.13 3.12 2.10 1.17

6.52 4.11 3.05 2.10 1.21

.54 .081 7.43 3.78 2.79 2.39 1.49

• 50 .060 7.02 3.58 2.65 2.29 1.40

• 35 .024 5.39 2.68 2.07 1.82 1.01

• 27 .014 2.47 1.22 1.03 1.05 ._9

•35 .030 1.71 .81 .86 1.01 .52

.84 .159 8.38 4.48 3.65 3.23 2.06

.68 .093 10.71 5.28 3.84 3.19 1.97

• 56 .076 7.90 3.93 2.88 2.47 1.48

.47 .069 5.78 2.94 2.26 2.01 1.21

.53 .100 5.37 2.81 2.18 2.03 1.26

• 54 .084 6.74 3.50 2.6t 2.29 1.42

• 51 .069 6.51 3.28 2.47 2.17 1.31

.50 .080 5.78 2.92 2.2_ 2.04 1.20

• 53 .088 6.12 3.16 2.37 2.14 1.30

.57 .105 6.58 3.39 2.52 2.23 1.39

.59 .121 6.79 3.52 2.61 2.27 1.46

6.85 4.23 3.10 2.17 1.26 .61 .124 7.70 3.91 2.87 2.43 1.56

7.52 4.52 3.28 2.32 1.37 .66 .147 8.47 4.28 3.10 2.63 1.71

8.32 4.83 3.42 2.50 1.56 .77 .183 9.30 4.46 3.26 2.75 1.82

6.97 3.98 2.86 1.97 1.12 .56 .124 5.64 2.80 2.13 1.85 1.20

8.31 4.90 3.49 2.46 1.45 .65 .133 5.66 3.01 2.37 2.19 1.38

5.96 3.71 2.75 1.87 1.05 .51 .089 6.13 3.14 2.32 2.03 1.28

7.96 4.74 3.43 2.38 1.39 .64 .112 7.84 k.10 2.98 2.54 1.61

7.71 4.65 3.38 2.28 1.28 .58 .081 8.40 4.25 3.07 2.58 1.61

.58 .039 6

• 51 .015 21

• 35 -.048 36

• 21 -.078 51

• 15 -.054 66

• 77 .098 81

• 71 .050 96

.58 .015 Ill

• 48 .018 126

.54 .039 141

• 55 .035 156

.51 .015 171

.51 .022 186

• 55 .050 201

.59 .068 216

• 62 .074 231

• 63 .092 2k6

• 70 .122 261

• 63 .151 276

.45 .059 291

• 58 .072 306

.53 .053 321

.61 .074 336

• 62 .057 351

Ap, lb/sq In., at-

r/R = 0.85

x/c = x/c = x/c = x;c =
O.OgO 0.130 0.168 0.233

_nom 9

deg x/c = x/c : x/c =

0.01"/ 0.040 0.335 0.500

6 8.00 5.68 _,.02 3.06 2.62 2.17 1.44 .72

21 7.66 5.58 3.84 2.93 2.50 2.07 1.36 .64

36 5.73 k.22 2.97 2.12 1.86 1.55 1.00 .42

51 3.32 2.40 1.85 1.41 1 • 18 .86 .56 • 17

66 1.91 1.29 1.07 .80 .69 .67 .37 .09

81 4.88 3.68 2.75 2.15 1.91 1.67 1.19 .61

96 11.77 9.48 5._,1 4.22 3.55 2.84 1.89 .92

II1 8.25 5.54 3.94 3.00 2.53 2.08 1.39 .66

126 5.85 _.25 3.07 2.25 1.95 1.62 1.09 .52

141 5.45 4.04 2.94 2.15 1.92 1.63 1.13 .56

156 6.65 5.08 3.50 2.63 2.27 1.88 1.26 .63

171 6.48 k.75 3.26 2.47 2. I 1 1.75 1.18 .54

186 5.54 k. 11 2.85 2.13 1.84 1.55 1.05 .50

201 6.08 k.49 3.19 2.36 2.02 1.72 1.14 .59

216 6,26 k.59 3.22 2.47 2.12 1.81 1.23 .65

231 7.15 5.08 3.60 2.82 2.41 2.04 1.39 .74

246 8.34 5.61 k.03 3.13 2.6ii 2.19 1.48 .78

261 8.49 5.77 k.13 3.22 2.73 2.26 1.55 .84

276 8.31 5.49 3.95 3.08 2.59 2.17 1.47 .80

291 3.45 2.51 1.92 1.41 1.19 1.07 .75 .38

306 4.35 3.16 2.25 I • 73 1.48 1.28 .91 .45

521 6.15 k.55 3.1_ 2.41 2.04 1.74 1.13 .57

336 7.6" 5.37 _.85 3.01 2.52 2.13 1._1 .75

351 8.71 5.90 _.25 3.27 2.73 2.26 1.50 .77

x/c = x/c = x/c =

0.625 0."/60

•65 .34

• 58 .30

.40 .20

• 25 .10

• 19 °08

• 57 .33

• 73 .36

°57 .29

•50 .27

• 53 .29

• 56 .31

.49 .26

.48 .26

.54 .33

.59 .34

• 64 .36

°66 .37

.75 .43

.69 .40

.40 .23

•45 .26

.54 .28

• 65 .36

• 67 .37

noEL '

x/c = deg

0.915

.090 6

.064 21

.016 36

-.016 51

-. 024 66

• 092 8t

• 11_, 96

• 062 111

• 052 126

.070 141

.070 156

.048 171

• 052 186

.084 201

.096 216

.114 231

• 114 246

• 142 261

• 134 276

.048 291

.056 306

.072 321

• 106 336

• 106 351
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TABLE 55 - Continued

FLIGHT 47, LANDING APPROACH AND _'LARE

(SEE FIG. 9)

(a) Differential pressures - Concluded

_p, lb/sq in., at-

_nom' r/R = 0.75

deg x/c = x/c = x/c = x/c =

0.057 0.090 0.568 0.233

6 6.57 3.70 2.69 2.07

21 6.41 3.25 2.k3 1.86

36 5.k7 2.51 1.96 1.50

51 k.31 1.87 1.53 1.20

66 3.37 1.57 1.2k 1.07

81 Z. 97 1.5k 1.25 1.10

96 4.k2 3.17 2.37 1.82

111 5.25 3.18 2.39 1.82

126 5.36 2.82 2.17 1.66

141 4.91 2.59 2.03 1.59

156 5.23 2.90 2.21 1.71

171 5.05 2.55 1.99 1.53

186 4.k6 2.27 1.81 1.39

201 k.49 2.46 1.92 I.k9

216 4.83 2.86 2.13 1°6k

231 5.63 3.38 2.k5 1.89

246 6.05 3.25 2.40 1.8k

261 5.66 2.82 2.13 1.67

276 4.26 1.35 1.22 1.00

291 3.50 1.73 1.37 1.09

306 3.87 2.17 1.70 1.30

321 4.k3 2.53 1.92 1.k7

336 5.18 3.09 2.28 1.77

351 5.99 3.k8 2.53 1.95

x/c = x/c = x/c = x/c = x/c =

0.335 0.6_ 0.915 0.017 O.0_Q

1.k7 .63 .117 k.k8 2.18

1.31 .54 .099 k.37 2.16

1.00 .42 .06_ 3.57 1.77

.75 .33 .055 3.09 1.53

.62 .28 .Ok4 2.80 1.37

.67 .32 .058 2.57 1.26

1.3k .58 .115 2.26 1.13

1.25 .52 .089 2.k9 1.22

1.1k .50 .I01 2.18 1.11

1.11 .51 .096 3.18 1.61

1.16 .50 .092 3.32 1.66

1.05 .kk .076 2.94 I.k5

.9k .k2 .078 3.11 1.55

1.03 .k9 .112 3.15 1.61

1.16 .55 .115 3.01 1.53

1.3k .59 .107 3.32 1.58

1.30 .56 .110 1.59 .80

1.22 .57 .115 1.09 .51

• 73 .kO .089 1.80 .87

• 71 .35 .06k 2.36 1.15

.87 .39 .073 2.58 1.27

1.01 .kS .089 2.73 1.35

1.26 .57 .121 3.22 1.61

1.39 .61 .126 3.56 1.7T

r/R = 0.55

X/C = X/C =

0.168 0.233

1.43 1.22

1.k2 1.21

1.17 1.03

1.03 .92

• 92 .83

• 83 .76

.77 .71

• 83 .75

.79 .75

1.09 .95

1.12 .99

• 98 .87

1.Ok .92

1.11 1.01

1.06 .96

1.1k 1.02

.56 .57

• 38 .39

.61 .57

.79 .72

.86 .77

.91 .81

1.07 .9k

1.19 1.Ok

_nom j

x/c = x/c = x/c = deg

0.335 0.625 0,915

• 95 .48 .116 6

.9k .49 .116 21

• 82 .k3 .103 36

.7k .kO .102 51

• 6T .35 .097 66

.60 .32 .089 81

•58 .29 .082 96

.60 .31 .082 111

.62 .35 .103 126

• 75 .k2 .120 lkl

.78 .39 .102 156

.68 .35 .100 171

• 72 .39 .111 186

• 80 .k3 .125 201

.78 .k6 .120 216

• 81 .kk .106 231

• k9 .30 .065 2k6

• 32 .22 .055 261

• k6 .28 .075 276

• 58 .32 .077 291

• 61 .32 .076 306

• 63 .35 .077 321

• Tk .kO .100 336

.81 .kk .110 351

_,/nom

deg

6

21

36

51

66

81

96

111

126

1_1

156

171

186

201

216

231

2k6

261

276

291

306

321

336

351

r/R = 0.40

x/c = x/c = x/c =
0.042 0.158 0.300

1.98 1.06 .65

1.98 1.05 .62

1.88 .98 .58

1.59 .83 .k9

1.29 .69 .kO

1.07 .58 .3k

1.29 .65 .38

1.25 .6k .35

1.12 .63 .36

1.26 .68 .kO

1.38 .74 .k2

1.k7 .79 .k6

1.5k .83 .k9

1.47 .82 .k9

1.3k .75 .k6

1.18 .69 .k2

• 61 .37 .21

• 58 .36 .20

.Tk .k3 .25

• 88 .k9 .28

1.02 .57 .33

1.21 .68 .kO

1.33 .7k .k4

1.kS .80 .k8

Ap, lb/sq in., at-

r/R = 0.25

x/c = x/c = x/c = x/c = x/c =
0.600 0.910 0.042 0.158 0.300

• 36 .I08 .83 .52 .26

.3k .101 .96 .k9 .3k

.33 .09k .90 .k2 .2k

.29 .088 .83 .39 .22

• 25 .082 .69 .32 .19

• 23 .08_ ._5 .22 .lk

.2k .08k .57 .27 .17

• 20 .065 .65 .30 .17

.25 .076 .60 .27 .15

•25 .080 .66 .31 .18

.25 .078 .70 .3k .20

.27 .091 .82 .39 .2k

.29 .096 .62 .31 .20

• 30 .089 .56 .27 .18

• 28 .089 .37 .18 .12

• 28 .083 .28 .12 .08

• 17 .053 .31 .13 .08

.16 .058 .3k .lk .09

.19 .061 .34 .13 .08

.t9 .06k .37 .16 .10

.22 .068 .50 .23 .15

.25 .076 .68 .34 .22

• 27 .080 .91 .43 .27

.30 .091 .97 .k6 .28

x/c =

0,600

.18

.19

.13

.11

.11

.11

.12

.11

.10

.11

.13

.15

_nom _

x/c = deg

0,910

.Ok7 6

.069 21

• Ok3 36

.03k 51

.021 66

.026 81

.029 96

.026 111

• 023 126

.027 lkl

• 039 156

.Ok5 171

.Ik .Ok1 186

.12 .029 201

• 11 .025 216

.09 .019 231

•08 .017 2k6

•08 .017 261

.07 .008 276

.09 .012 291

.11 .021 306

.Ik .032 321

.16 .038 336

.16 .03k 351
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TABLE 55 - Continued

FLIGHT 47, LANDING APPROACH AND FLARE

(SEE FIG. 9)

(b) Section aerodynamic loading

6
21
36

51
66
81
96

Ill
126
lkl
156

171
186
201
216
231
2k6

261
276
291
306
321

336
351

r/R = 025

k.35
k.97
3.92

3.59
3.08
2.31
2.80
2.91
2.62
2.99

3.32
3085
3.25
2.83
2.07

! .52
1.5k
1.61
! .51
1.77
2.kk

3.k3
k.25
k._0

Section aerodynamic loading, l, lb/in., at -

r/R = 0.40

9.8k
9.59
9.06
7.7k
6.kl
5.55

6.28
5.78

5.90
6.kl
6.77

7.28
7.68

7.56
7.07
6.51
3.56
3.ki

k.12
k.60
5.36
6.25
6.87
7.51

r/H : 0.55

15.25
15.12
12.7k

II.k0
10.25

9.36
8.51
9.09
9.02

11.87
12.01
10.62
11.36
12.20
11.93

12.3k
6.92
k.77
7.05
8.81
9.35

9.91
11.65
12.82

r/R = 0.75

23.69
21.37
16.95
13.07
10.73

10.92
20.09
20.01
18.7k
17.78
18.88
17.05
15._9
16.73

18.69
21.k3
21.16
19.60

12021
12.05
1_.30
16.k3
20.01
22.30

r/R = 085

25.0k
23.59

17.39
10.29

6.k3
18.50
33.38
2_.23
18.7k
18.59

21.53
20.01
17.78
19.77
20.75
23.3k
25.62
26.8k

25.59
12.31
Ik.8k
19.68
2k.36

26.k6

r/R = 0.90

2k.29
22.67
16.79

8.09
6.63

30.87
33.05
2k.89
19.kl

19._2
22.70
21.27
19.52
21.00
22.52

23.37
25.50
28.03
29.26
18.80
21.03
20.67

26.09
26.83

r/R = 0.95

22.96
21.23

15.88
11.87
16.56
35.27
30.26
25.60
20.12

21.16
23.93
22.15
21.18
21.95
23.37

23.59
2k._3
26.37
29.00
22.93
27.98
20.99

2700k
25.82

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 16.770
I 2.k03
2 -.555
3 .0kk

k .058
5 .032
6 -0029
7 -.023
8 -.038
9 .000

10 -.003

-2.2k5
I.k63

.263

.009
-.050

-.006
.003

-.012
.000

-.018

10

,o z [,o,co.o  .oo
n=l

+ Bn, s sia n (_nom - 60)]

n

0
I
2
3
k

5
6
7
8
9

10

Flap motion

=E0+

+ F n

an, s, deg

5.239

• 967 -.612
.k53 .061

-.159 -.IBk
• 163 -0033
• 253 .286
.Okl .0_9

-.02k -0065
-.00_ .057

• 012 .02k
-.02k .029

10

bn, s, deg

0
I
2
3
k

5
6
7
8
9

10

/3s=a0+ _ [an, sCOSn(_Znom - 6°)
n= 1

+ bn, s sin n (_Jnom- 60)]

Lag motion

En, deg Fn, deg

7.691
-.51k -o113

• 020 -.038
• 036 -.111

-.027 -.039

.007 .0_0
-.009 -.018
-.012 -.031
-.018 -.015
-.03k -.009
-.026 .028

10

n= 1

sin n (_Jnom - 60)]
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TABLE 55 - Concluded

FLIGHT 47, LANDING APPROACH AND FLARE

(SEE FIG. 9)

(e) Flapwise bending moment

t_ nora '

deg

6

21

36

51

66

81

96

111

126

161

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Flapwise bending moment, in-lb, at -

r/R : 0.150 r/R = 0.275 r/R : 0.375 r/R = 0.450 r/R = 0.575 r/R : 0.650 r/R = 0.800 r/R = 0.925

-1396

-1920

827

6835

3951

1842

-2319

-1430

10688

7177

-2034

-1236

2275

3666

6589

1204

-1202

2435

6659

1888

-598

-1510

3176

3766

-2937

-4191

786

5107

3803

-891

-3812

751

8423

5932

-2021

-3680

380

3011

2764

-388

-1378

3696

7343

3308

-1262

-322

2681

2195

-3987

-6701

697

4059

6059

-2161

-3950

3715

6780

5462

-796

-6457

-1619

2378

1168

-1566

156

5017

7277

6773

-588

625

1763

560

-6609

-6046

-297

2307

2250

-2310

-1633

4692

4120

3853

516

-3798

-3112

294

-870

-2005

2250

5722

599q

5064

1601

666

-278

-2005

-5096

-1902

-2738

-2069

-2509

-203

4338

3266

-1532

-1626

2498

-687

-4938

-5677

-5254

-1532

3238

3880

3211

4883

6267

1117

-4762

-7877

-6194

-1608

-4313

-5547

-4771

2910

7577

105

-5935

-4572

2702

1060

-6074

-10870

-8692

-176

2702

682

2105

5766

9139

871

-9617

-12731

nom'

deg

6

21

36

51

66

81

96

Ill

126

161

156

171

186

201

216

231

246

276

29 l

321

336

(I) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

3002

-5072

-2686

-8565

267

86_G

6861

626

-2240

2665

5168

8607

5965

-2696

-541

-156

-1_01

-I056_

-I1311

-71_')

- _6 lrJ

-_917

-8361

33

-9735

-9003

-11665

-2833

6770

781

-7261

-15650

-980l

-623

5865

8856

-5161

-8287

-16267

-150_2

-9086

-10862

-1510

-1266h

-_76l

-39_0

-278&

6320

6832

-3906

1366

6288

8696

8600

1648

-4192

-6512

7186

16660

12976

11106

-6696

-9008

-2976

896

_552

-2696

3506

2480

10608

16f18

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

761

276

291

306

321

336

351

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

I178 760

1510 532

941 388

855 -226

1095 232

1752 1128

1795 1037

722 121

368 -678

1750 532

1850 1002

65 29

-519 -639

318 -788

1060 632

1494 282

300 -390

-881 -1073

-13 -785

808 55

771 -167

-126 -161

330 -234

518 117

Pitch-horn

load, Ib

113

141

90

91

118

190

156

16

-8

125

146

-56

-111

-27

67

50

-97

-139

-29

64

16

-8

32

58

276



TABLE 56

FLIGHT 48, LANDING APPROACH AND FLARE

(SEE FIG i0, t = 63 SECONDS)

(a) Differentigl pressures

Ap, lb/sq in., at -

@nom' r/R = 0.95 r/R = 0.90 _.om'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 Om090 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

6 3.30 2.37 2.52 1.32

21 2.75 2.13 2.17 1.19

36 2.22 1.87 2.02 .99

51 3.1_ 2.36 2.33 1.29

66 _.17 3.12 2.86 1.66

81 5.03 3.76 3.26 2.01

96 k.86 3.75 3.2k 2.01

111 3.80 5.06 2.80 1.66

126 2.9_ 2.kk 2._3 1.52

1_1 2.k0 1.98 2.07 1.11

156 2.06 1.68 1.82 .97

171 2.11 1.6k 1.68 .93

186 2.k2 1.78 1.72 1.03 .k6

201 3.12 2.16 1.93 1.21 .59

216 3.88 2.5_ 2.15 1.kl .72

231 k.72 2.9k 2.k2 1.61 .88

21,6 5.39 3.31 2.70 1.76 .99

261 5.27 3.29 2.77 1.76 1.00

276 _.Tk 3.02 2.62 1.62 .89

291 k.35 2.87 2.59 1.57 .81

306 1,.31 2.91 2.62 1.60 .80

321 _._I 2.97 2.68 1.63 .82

336 1,.88 3.23 2.85 1.72 .90

351 _.39 3.10 2.77 1.68 .8_

• 50 .26 .026 4.53 2.20 1.63 1.kk .91 .32 -.05k 6

• 38 .20 .010 k.38 2.05 1.57 1.39 .81 ,26 -.079 21

.31 ,21 .023 3.53 1.58 1.28 1.21 ,70 .2k -.077 36

• k6 .2_ ,031 3.71 1.73 I._1 1.33 .83 ,29 -.063 51

• 61 .32 .OkO _.39 2.22 1.77 1.6_ 1.Ok .35 -.052 66

.83 ,38 .Ok2 5.65 2.86 2.21 1.96 1.27 ._0 -.061 81

•86 .37 .0k0 6.0_ 3.12 2.k5 2.12 1.33 .k1, -.063 96

.67 .30 .029 S.58 2.85 2.25 1.91 1.19 .39 -.079 111

• 50 .25 .031 1,.75 2.3_ 1.86 1.62 1.01 .3k -.O8k 126

• kO .22 .023 _.06 2.00 1.63 1.39 .85 .28 -.077 Ikl

• 36 .22 .03_ 3.62 1.72 1.W_ 1.21 .Ta .27 -.065 156

.37 .22 .032 3.k7 1.61 1.3k 1.11 .Tk .2k -.056 171

• 25 .055 3.67 1.79 1.k7 1.19 .78 .31 -.021 186

.30 .076 1,.26 2.10 1.63 1.36 .97 .38 .007 201

.35 .088 5.11 2.k2 1.91 1.57 1.11 ._k .033 216

.61 .103 5.9k 2.93 2.18 1.76 1.25 .$0 .OSW 231

.k3 .lOt 6.k9 3.23 2.3k 1.89 1.33 .50 .061 2k6

• hi, .lOk 6.22 3.09 2.2k 1.87 1.33 .51 .068 261
.kl .093 5.77 2.80 2.08 1.73 1.21 .k9 .Ok7 276

.38 .078 5.35 2.66 2.01 1.69 1.16 .k7 .038 291

.38 .076 5.k31 2.67 2.03 1.70 1.18 ._6 .030 306

.38 .076 5.58 2.75 2.08 1.77 1.22 ._8 .016 321

.kO .083 6.19 5.10 2.27 1.89 1.33 .53 .033 336

.36 .055 6.67 3.]4 2._5 2.03 1._0 ._9 .009 351

Ap, Ib/sq in., at -

%_nom _

deg x/c = x/c =

0.017 0._0

6 5.30 3.98 2.82 1.90 1.80 1.39

21 k.81 3.63 2.62 1.69 1.6k 1.26

36 tl.20 3.19 2.28 1.53 1 ._ 1 • 10

51 _..57 3._3 2._6 1.68 1.59 1.21

66 5.1,8 4.18 2.98 2.01 1.92 1._5

81 6.20 k.85 3.k7 2.38 2.22 1.66

96 6.39 5.05 3.68 2.55 2.30 1.75

I 11 5.71 k. 51 3.52 2.28 2.06 1.57

126 5.16 3.95 2.90 1.99 1.79 1.36

1_1 k.62 3._8 2.60 1.7_ 1.60 1.19

156 1,. 1,_ 3.19 2.57 1.60 1 ._6 1 • 12

171 k.32 3.16 2.30 1.59 1.1,6 1.15

186 1,.60 3.37 2.51 1.70 1.52 1.22

201 5.26 3.85 2.78 1.98 1.76 I .hO

216 5.97 _.kO 5.11 2.29 2.00 1.61

231 6.5? k.83 5.38 2.1,9 2.19 1.7_

2%6 6._0 k.77 3.33 2._8 2.17 1.7_

261 6.09 I_.60 5.20 2.3k 2.01_ 1.6k

276 5.67 _.26 2.95 2.17 1.92 1.58

291 5.62 _.22 2.9_. 2. I I 1.93 1.56

306 5.71 k.36 5.0 I, 2. 19 2.00 1.59

321 6. 19 _.67 3.26 2.39 2.16 1.75

336 7.07 5.37 3.69 2.72 2._1 1.91

351 6.79 5.23 5.65 2.61, 2.39 1.86

r/R = o.85

x/c = x/c = x/c = x/c =
0.090 0.130 0.168 0.233

x/c= x/c= x/c= x/c= x/c=
0.335 0.500 0.625 0.769 0,915

.99 ._ .38 .17 .038 6

.91 .36 .3_ olk .033 21

.81 .30 .31 .13 .031 36

.90 .36 .35 .15 .051 51

1o06 .kS ._1 o19 .059 66

1.21 .52 .k6 °22 .0_8 81

1°29 .55 .k7 .22 .053 96

1.16 .k6 .1,_ .20 .035 Ill

1°02 .39 .k0 ,18 .020 126

.91 .31, .57 °17 .020 I_1

°83 .31 .3_ .18 .O_k 156

.81, .2h .36 .18 .057 171

.90 .39 ._0 .22 .076 186

1.03 .50 .1,6 °26 .085 201

1.18 .61 .53 .31 .098 216

I,26 .68 .59 °32 .115 231

1.26 .68 .58 .32 .113 2k6

1.19 .6k .57 o30 .106 261

1.1_ .59 .52 .29 .102 276

1.12 .59 .50 °27 .093 291

1,16 .61 .52 .27 .I02 306

1.23 .66 .56 .29 .108 321

1.37 .73 .60 °30 .068 336

1.37 .67 .55 .29 .078 351

I_'nol_

deg
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TABLE 56 - Continued

FLIGHT 48, LANDING APPROACH AND FLARE

(SEE FIG. 10, t = 6.3 SECONDS)

(a) Differential pressures - Concluded

Ap, Ib/sq in., at -

_nom' r/R = 0.75

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.090 0.168 0.233 0.335 0.625 0.915

6 5._0 2._I 1.97 1.5_ .95 .38 .05_

21 4.73 2.19 1.80 I._3 .86 .33 ,033

36 4.10 1.91 1.63 1.31 .78 .30 .033

51 3.79 1.91 1.67 1.34 .81 .33 .OSO

66 4.09 2.20 1.90 1.53 .93 .38 .081

81 4_65 2.5h 2.13 1.72 1.02 .42 .088

96 5.13 2.72 2.31 1.81 I.I1 ._3 .086

Ill 4.99 2.48 2.16 1.69 1.02 .39 .OTk

126 kok9 2.17 1.96 1.53 .94 .35 .071

141 4.18 2.03 1.83 I.k3 .89 .32 .076

156 3,99 1.94 1.73 1.37 .85 .32 .076

171 3.95 1.91 1.70 1.35 .85 .33 .066

186 4.05 1.98 1.72 1.37 .88 .36 .090

201 4o28 2.19 1.80 1.45 .96 .40 .098

216 4,62 2.38 1.91 1.53 1.02 .45 .100

231 _.91 2._9 1.97 1.57 1.08 ._5 .098

2_6 5,00 2._8 1.95 I.$6 1.07 .44 .093

261 k,80 2.34 1.85 1.48 .96 ._2 .088

276 k.46 2.17 1.74 1.kO .91 .39 .068

291 4.22 2.12 1.72 1.38 .91 .39 .071

306 ko28 2.23 1.81 1.45 .97 ._2 .074

321 k.66 2.52 1.99 1.60 1.07 .46 .081

336 5._6 3.04 2.30 1.84 1.23 .51 .088

351 6.0_ 3.15 2._k 1.93 1.27 .52 .081

X/C =

0.017

3.95

3.57

3.48

3.55

3.93

11.33

k.33

k. lk

3.89

3.77

3.71

3.69

3.71

3.69

3.67

3.52

3.29

3.06

2.95

2.96

3.26

3.93

k.76

5.24

r/a =0.55
x/c = x/c = x/c =

0,090 0.168 0,233

1.97 1.37 1.08

1.77 1.22 .96

1.73 1.19 .94

!.78 1.23 .97

2.00 1.38 1.10

2.14 1.47 1.15

2.16 1.49 1.17

2.05 1.43 1.12

1.94 1.34 1.06

1.87 1.31 1.03

1.85 1.29 1.03

1.83 1.29 1.02

1.84 1.29 1.03

1.83 1.29 1.02

1.80 1.26 1.01

1.72 1.21 .96

1.63 1.13 .91

1.51 1.07 .Sk

1._5 1.02 .81

I._7 1.03 .81

1.60 1.12 .88

1.93 1.33 1.0_

2.33 1.59 1.25

2.53 1.73 1.36

x/c = x/c = x/c = deg

0_335 0.6_5 0.915

,82 ._7 .101 6

.72 .42 .086 21

,71 .42 .087 36

.7_ ,kk .096 51

.83 .46 .107 66

.87 ._8 .114 81

.89 .48 .I12 96

.85 .46 .112 111

.81 ._S .109 126

• 78 ._3 .104 1_1

.78 ._3 .102 156

.77 .42 .099 171

.77 .42 .09_ 186

.77 .k2 .087 201

.75 .43 .076 216

.72 .kO .069 231

.68 .37 .057 2_6

.63 .36 .051 261

.61 .36 .051 276

,61 .35 .051 291

.66 .39 .064 306

,78 ._4 .082 321

.92 .49 .096 336

1.02 .54 .105 351

I

_p, lb/sq in., at -

$_%rn r/R = 0.40 r/R = 0.25 _nom'
=_' x/c : x/c = x/c = x/c = x/e = x/c = x/c = x/c = x/c = x/c = deg

0.042 0,158 0.300 0.600 0.910 0.042 0.158 0,300 0.600 0.910

2.31 1.16 .72 .kk .106 1.48 .74 .45 .18 .082 62 1.82 .94 .60 ._0 .105 1.38 .70 .44 .19 .066 21

36 1.81 .91 .59 .39 .103 1.09 .58 .38 .18 .073 36

51 1.99 1.00 .65 .43 .116 1.23 .65 .h2 .19 .075 51

66 2.18 1.11 .70 .kS .118 1.33 .70 .44 .19 .075 66

81 2.30 1.15 .72 ._5 .123 I.k0 .73 ._6 .20 .077 81

96 2.29 1.16 .73 .46 .120 1.42 .75 ._7 .20 .080 96

Ill 2.22 1.12 .71 .h5 .118 I.hO .7_ .46 .20 .080 111

126 2.15 1.09 .69 ._k .118 1.38 .74 .46 .20 .085 126

141 2.08 1.07 .67 .kk .120 1.36 .71 .kS .19 ,080 1_1

IS6 2.02 1.04 .66 .43 .116 1.30 .68 .43 .19 ,080 156

171 1.96 1.02 .64 .42 .109 1.21 .62 .kO .18 .078 171

186 1.88 .97 .61 .kO .099 1.07 .55 .36 .16 .071 186

201 1.76 .92 .58 .38 .090 .92 ._6 .30 .13 ,065 201

216 1.64 .85 .54 .35 .082 .76 .37 .25 .11 .059 216

231 1._7 .77 .48 .32 .069 .60 .29 .22 .09 ,045 231

2k6 1.33 .69 .43 .29 .063 .kk .25 .22 .09 .047 2k6

261 1.24 .64 .kO .28 .062 .35 .25 .16 .10 .043 261

276 1.19 .62 .39 .28 .061 .30 .20 .1_ .08 .051 276

291 1.23 .63 ._0 .28 .064 .29 .21 .12 .08 .060 291

306 1.35 .69 .44 .30 .071 .36 .28 .1_ .12 .069 306

321 1.62 .82 .51 .34 .084 .51 ,32 .17 .17 .071 321

336 2.08 1.03 .63 .38 .101 .85 .35 .27 .17 .091 336

351 2.51 1.25 .77 .44 .lOk 1.56 .76 .4_ .18 .082 351

I
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TABLE 56 - Continued

FLIGHT 48, LANDING APPROACH AND FLARE

(SEE FIG. 10, t = 6.3 S_.'CONDS)

(b) Section aerodynamic loading

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

6 6.62
21 6.32
36 5._5

51 6.00
66 6.33
81 6.56
96 6.72

111 6.67
126 6.63

141 6.42
156 6.18
171 5.78
186 5. 15
201 4.36
216 3.59

231 2.90
2t_6 2.57

261 2.25
276 1.96
291 1.91_

306 2.50
321 3.23

336 I_.27

351 6.78

11.27
9,40
9.25

10.17
10.99
11.57
11.38
11.10
10.814

I0.57
10.53
10.0_

13.84
12.34
12.11
12.58
13.90

14.80
111.89
14.28
13.57
13.10

12.98
12.8_

16.37
14.64
13.07
13.24
15.09

16.95
18.19
16.88
15.26
Ib,.27
13.68

13.67

16.6_
15.16
13.38
14.68
17.62

20.13
21.0'7
18.92
16.73
15.01
lk.00

14.02

14.09
12.95
10.73
12.011
15.01
18.61

20.11
18.18
15.24
13.00
11.53
10.91

9.60 12.86
9.03 12.82
8.38 12. 611

7.52 12.0:_
6.83 11.26
6._2 10.58
6.2_ 10.21
6._0 10.2_
6.96 11.23

8.12 13.29
9.96 15.78

11.93 17.26

14.12
15.30
16.49
17.1a
17.04

16.0tL
15.03
14.70
1S.tLl
17.02
19.7l_
20.71

15.11
17.23
19.55
21.36
21.09

20.16
18.87
18.59
19.18
20.61
22.86
22.30

12.16
14.45
16.94
19.59
20.99

20.56
18.95
18.00
18.06
18.62
20.61
21.54

12.84
11.03

9.78
12.49
16.20
19.54

19.41
15.87
12.77
10.65

9.42
9.23

10.31
12.56
14.80
17.33
19.34

19.40

17.74
16.70
16.75
17.07
18.44
17.30

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 9.767
1 .864
2 -.0_7
3 .11_3
a .012
5 .012

6 .035
7 .0C6
8 .000

9 .006
10 .000

-2.038
.058

-.125

-.053
-.047
- .009

.018
-.009

-.920
.000

10

n=l

+ Bn, s sin n (_nom - 60)I

Flap motion

an,s, deg bn, s, deg

0 h.39_
I .188
2 .452
5 .033

.029

5 -.029
6 -.02_
7 -.016
8 -.OO_
9 .OOLL

10 .008

-.926
.008
.155
.098
.131
.033
.02_.

-.00_

-.008
-.00_

I0

_S= a0 + _ lan,s c°sn (_nom - 60)
n= 1

+bn, sSinn _nom-601

Lag motion

0
1

2
5
4
5
6
7
8

9
10

En, deg F n, deg

1.077
-.157 -.001

-.011 ,003
.032 -.008

• 005 -.001
-.015 -.005
-.005 -.001

.015 .000

.009 -.003
-.004 .007

-.007 -.007

:E0+

+ F n

10

E IEn c°s n (_nom - 6°)

n=l

Sin n (_/nom - 60)]
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TABLE 56 - Concluded

FLIGHT 48, LANDING APPROACH AND FLARE

(SEE FIG. 10, t = 6.3 SECONDS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

797

79

-1483

216

1265

1117

1082

512

718

547

923

296

387

957

1903

1880

2063

1869

1607

1778

1447

843

866

LO03

-495

-I180

-1766

-916

363

347

-231

-545

-809

-668

-842

-1295

-1147

-198

776

1510

1683

1617

1650

1683

1427

701

116

-17

-850

-1663

-1654

-1220

18

479

-217

-651

-1049

-1067

-1546

-1853

-1736

-651

461

1573

1862

1953

2052

1880

1428

524

-307

-470

-2470

-3128

-2718

-2184

-1449

-715

-1125

-1802

-2098

-2508

-3262

-3310

-3128

-2184

-972

344

888

1241

1165

802

-66

-I125

-1926

-2298

-4402

-3619

-3012

-2537

-2457

-1665

-1692

-2220

-2880

-7115

-5613

-4548

-4299

-4687

-4011

-3692

-3782

-5075

-6930

-5162

-3651

-3661

-4555

-5199

-3881

-3671

-5246

-3874

-4376

-4244

-3698

-3302

-2061

-812

323

904

763

-345

-1507

-2625

-3496

-3909

-6419 -6213

-6707 -6323

-6518 -5732

-5931 -5580

-5573 -5565

-4677 -5889

-3235 -4833

-1513 -2856

-608 -1297

-697 -1820

-2319 -3206

-3802 -4681

-4966 -5523

-6041 -6360

-6996 -7814

-4088

-3409

-2562

-2650

-3468

-4365

-3511

-3278

-3665

-3657

-3635

-3227

-3409

-3723

-4285

-4198

-3599

-2606

-3000

-3365

-4008

-4307

-4606

-5227

_nom _

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(I) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-8118

-6587

-5366

-5366

-5855

-5187

-4210

-2420

-759

-547

-43

202

-433

-1801

-3738

-5643

-6717

-6978

-7971

-9534

-I0006

-9811

-9306

-8801

-3370

-2800

-3337

-3435

-4314

-4330

-3484

-2800

-944

-130

1123

?00

0

-1563

4792

4600

4408

3752

3800

3624

4056

4600

5080

6568

6808

6760

5912

5336

14576

14594

14796

14082

14256

14091

14301

14704

14311

15216

14924

15043

14741

14759

-2914

-4640

-5877

-6447

-6040

-5161

-4168

-4640

-5161

-4461

4696

3912

2968

2376

3224

4904

5480

5032

3960

3848

14549

14420

14009

13762

14201

15015

15006

15116

14759

14411

_/nom '

deg

6

21

36

51

66

81

96

Ill

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

691

-96

-293

-98

501

859 790

792 793

455 506

222 351

70 194

-212 -ll

-432 -149

-595 -330

-466 -298

-263 -195

-90 -81

-92 -6

-276 -119

-354 -135

-518 -246

-571 -222

-357 -72

17 165

586 564

Pitch-horn

load, lb

644 201

292 89

-6 47

98 96

476 150

189

169

129

99

65

19

-19

-32

-22

12

36

31

17

17

20

23

34

91

171

28.].



TABLE 57

FLIGHT 48, LANDING APPROACH AND FLARE

(SEE FIG. i0, t =385SECONDS)

(a) Differential pressures

Ap, Ib/sq in., at -

@nora' r/R = 0.95 r/R = 0.90 @nora'

deg x/c = x/c = XlC = x/c = XlC = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0,168 0.233 0.335 0.62_ 0,91_ 0.017 0.090 0.168 0.23_ 0.335 0.625 0.915

6 5.33 5.51 2.96 1.86 1.00

21 3.65 2.51 2.36 1.44 .68

36 4.35 2.79 2.39 1.39 .66

51 5.84 3.64 3.03 1.83 .88

66 8.91 5.59 4.24 2.84 1.67

81 7.15 4.40 3.51 2.32 1.30

96 5.52 3.51 2.92 1.82 .96

Ill 4.57 3.00 2.62 1.59 .83

126 5.76 3.62 3.01 1.90 1.03

141 5.90 3.66 3.03 1.91 1.04

156 5.50 3.4] 2.82 1.79 .95

171 5.43 3.45 2.77 1.79 .96

186 5.90 3.63 2.92 1.90 1.07

201 6.45 3.91 3.13 2.04 1.19

216 6.60 3.93 3.14 2.06 1.22

231 6.74 3.94 3.13 2.06 1.22

246 7.75 4.42 3.46 2.35 1.45

261 8.35 4.59 3.44 2.13 1.57

276 4.76 3.03 2.49 1.58 .94

291 4.98 3.26 2.64 1.65 .91

]06 6.70 4.03 3.17 2.06 1.20

321 7.54 4.30 3.33 2.21 1.30

336 6.78 4.00 3.19 2.08 1.19

351 6.09 3.82 3.08 1.99 1.11

• 43 .078 7.14 3.52 2.58 2.08 1.43 .53 .033 6

.29 .047 5.52 2.64 2.01 1.65 1.10 .37 -.009 21

.27 .055 3.39 1.63 1.31 1.40 .75 .29 -.038 36

.36 .065 4.19 1.99 1.61 1.39 .92 .35 -.021 51

• 70 .137 9.17 4.63 3.51 2.84 2.02 .77 .096 66

.53 .093 9.49 4.51 ].23 2.60 1.77 .65 .047 81

• 39 .076 6.64 3.25 2.38 1.95 1.34 .50 .030 96

• 37 .089 5.09 2.48 1.90 1.62 1.15 .46 .028 111

.46 .I03 6.17 3.06 2.26 1.91 1.34

• 43 .089 6.58 3.32 2.42 1.99 1.37

• 41 .082 6.12 2.97 2.21 1.84 1.27

• 42 .088 5.87 2.83 2.16 1.78 1.24

• 46 .103 6.33 3.13 2.33 1.92 1.37

• 52 .122 6.83 3.44 2.51 2.06 1.47

.55 .128 7.23 3.59 2.61 2.11 1.51

.53 .128 7.75 3.82 2.72 2.19 1.58

.67 .173 9.34 4.48 3.20 2.57 1.88

• 70 .185 8.99 4.00 2.90 2.30 1.73

• 40 .107 3.34 1.71 1.37 1.2_ .92

.41 .103 5.40 2.66 1.97 1.60 1.16

.50 .I14 7.31 3.63 2.62 2.08 1.49

• 54 .101 8.30 _.09 2.91 2.32 1.67

.49 .092 8.13 ].95 2.84 2.28 1.61

• 47 .095 7.59 3.72 2.67 2.19 1.52

• 55 .056 126

.54 .044 141

.47 .021 156

.50 .042 171

.56 .063 186

.62 .091 201

.64 .093 216

.66 .103 231

•81 .156 246

.73 .147 261

•44 .052 276

.49 .052 291

• 62 .082 306

.65 .079 321

.63 .061 336

.58 .058 351

Ap, lb/sq in., at -

t_/norn '

deg x/c = x/c = x/c = x/c =

0.017 0.040 0.090 0.130

6 7.55 5.56 3.90 2.85

21 5.84 4.46 3.08 2.17

36 3.77 2.84 2.06 I •30

51 3.32 2.42 1.72 I .09

66 7.30 5.53 _.90 2.88

81 10.32 6.59 4.73 3.53

96 6.6R 4.93 3.45 2.52

1 1 I 5. 10 3.82 2.68 1.92

126 5.84 4.42 3. 10 2.25

141 6.68 4.98 B.43 2.49

156 5.82 4.37 3.01 2.18

171 5._3 4.14 2.86 2.06

186 6.16 4.63 3.20 2.33

201 6.59 4.88 3.42 2.55

216 7.4"t 5.21 3.73 2.83

231 8.52 5.75 4.15 3.11

246 9.4_ 6.27 4.47 3.41

261 5.01 ].68 2.53 1.92

276 3.99 2.92 2.05 1.42

291 5.72 _.26 2.90 2.14

306 7.24 5.15 3.67 2.72

321 8.37 5.74 4.20 3.11

336 8.4"_ 5.77 4.21 3.1]

351 7.97 5.67 k.02 2.99

r/R = 0.85

x/c = x/c = x/c = x/c = x/e = x/c =
0.168 0.233 0.335 0.500 0.625 0.769

2.50 1.97 1.42 .72 .60 .30

1.99 1.56 1.11 .52 .46 .22

1.28 1.01 .74 .30 .32 .14

1.06 .83 .64 .25 .28 .13

2.54 2.00 I._3 .73 .61 .31

3.03 2.38 1.67 .85 .67 .33

2.21 1.73 1.26 .62 .54 .27

1.76 1.42 1.06 .53 .47 .25

2.02 1.63 1.22 .62 .55 .30

2.18 1.73 1.26 .64 ,54 .28

1.92 1.52 1.12 .54 .48 .25

1.84 1.47 1.08 .54 .48 .27

2.04 1.64 1.20 .64 .56 .32

2.24 1.82 1.33 .74 .62 .36

2.45 1.98 1.44 .79 .62 .36

2.68 2.15 1.54 .84 .68 .38

2.90 2.35 1.70 .96 .79 .45

1.73 1.47 1.08 .66 .57 .33

1.35 1.11 .84 .42 .41 .22

1.89 1.53 1.11 .57 .49 .26

2.36 1.92 1.36 .74 .62 .34

2.66 2.15 1,53 .85 .69 .37

2.68 2.15 1.54 .83 .67 .36

2.59 2.07 1.48 .78 .64 .33

_nom _

x/c = deg

0.915

.100 6

• 063 21

• 027 36

.035 51

.126 66

.119 81

.083 96

.083 Ill

.110 126

.098 141

• 080 156

.091 171

.121 186

.147 201

.145 216

• 160 231

,198 246

.132 261

.080 276

.106 291

.I]8 306

.147 321

.121 336

.095 351
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TABLE 57 - Continued

FLIUHT 48, LANDING APPROACH AND F_.RE

(SEE FIG. 10, t = 38.5 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at-

_nom' r/R = 0.75 r/R = 0.55 ChOre'

deg x/c = x/c = x/c = x/c = x]c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0.335 0._ 0.915 0.017 Or090 0.168 0.233 0.335 0.625 0.915

6 6.06 2.98 2.30 1.81 1.19 .k8 .095 k.03 1.98 1.36 1.07 .80 .4k .077 6

21 5.55 2.57 2.06 1.59 1.01 ._0 .079 3.70 1.8k 1.26 .99 °75 .kl .075 21

36 k. S8 1.91 1.63 1.28 .76 .30 .OSt 3.k3 1.68 1.17 .92 °69 .39 .073 36

51 3.56 I.k5 1.33 1.0k .57 .22 .Okl 2.98 1.k6 1.02 .80 *60 .]k .069 51

66 2.5k 1.00 1.08 .90 .52 .2k .Ok8 2.52 1.23 .87 .68 .$1 .30 .055 66

81 3.82 2.60 2.03 1.68 1.10 .kk .OBk 2.28 1.09 .76 .59 okk =25 .035 81

96 k.6S 2.59 2.05 1.62 1.02 .kl .08k 1.7k .86 .64 .kS .33 .2_ .036 96

111 k.k7 2.25 1.83 1.k8 .95 ._1 .086 1.87 1.02 .75 .60 .kS .30 .068 111

126 k.k8 2.29 1.89 1.53 .99 .k] .095 2.96 1.k7 1.04 .83 ,65 .39 .074 126

Ikl k.78 2.k6 2.00 1.59 1.02 ._2 .081 3.38 1.65 1.15 .91 .67 .35 .061 lkl

156 k.61 2.1k 1.75 1.38 .86 .]k .069 2.70 1o3k .95 .Tk ,56 .32 .065 156

171 k. O0 1.91 !.61 1.27 .80 .IS .076 2.76 1.37 .97 .77 .59 .3k .072 171

186 k. O5 2.07 1.72 1.39 .91 .41 .103 2.9] 1.k7 1.06 .84 o6k .37 .079 186

201 k.63 2.62 2.02 1.63 1.09 ._9 .103 3.55 1.79 1.24 .99 .Tk .k3 .089 201

216 5.27 2.85 2.19 1.75 1.19 .51 .105 2.38 1.16 .85 .68 °51 .32 .052 216

231 5.58 2.9k 2.22 1.78 1.20 .$1 .112 1.46 .75 .$6 .k4 o33 .23 .02k 231

2k6 5.32 2.26 1.85 1.50 1.02 .50 .117 1.72 .87 .64 .$1 .39 .26 .OkO 2_6

261 3.90 I.kl 1.26 1.Ok .68 .33 .081 2.39 1.20 .87 .69 °53 .]2 .055 261

276 3.67 1.88 1.56 1.2k .80 .35 .079 2.72 1.3k .95 .74 °56 .32 .045 276

291 k.13 2.15 1.73 1.]7 .89 .37 .08k 2.68 1.51 .94 .73 .55 .52 .Okk 291

306 k.55 2.kO 1.89 1.51 1.00 .45 .100 2.82 1.39 .98 .77 .57 .35 .055 306

321 5.22 2.87 2.20 1.76 1.21 .52 .120 3.20 1.61 1.13 .89 °67 .39 .07k 321

336 S.9k 3.15 2.37 1.88 1.27 .Sh .117 3.6k 1.82 1.26 1.00 .76 .k] .079 336

351 6.24 3.15 2.39 1.89 1.26 .53 .107 3.98 1.97 1.37 1.06 °81 .k_ .080 351

Ap, lb/sq in., at -

Snore' r/R = 0.40 or/R = 0.25 Snom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

6 1.86 .9k .59 .39 .09k .8k .42 .30 .15 .068 6

21 1.75 .8k .51 .37 .101 .69 .k3 .30 .lk .068 21

36 1.64 .81 .50 .30 .08k .86 .4k .27 .15 .086 36

51 1.k7 °Tk .k7 .32 .083 .75 .35 .21 .10 .059 51

66 1.09 .5k .36 .27 .OTk .54 .26 .18 .09 .050 66

81 1.33 .65 .k2 .30 .082 .58 .29 .19 .08 .OSO 81

96 1.27 .61 .37 .27 .065 .6k .32 .21 .09 .043 96

111 .87 .kS .30 .26 .065 .k9 .25 .17 .07 .038 111

126 1.08 .5k .]T .29 .079 .k9 .25 .16 .07 .0_2 126

Ikl 1.29 .65 ._2 .29 °076 .62 .32 .20 .10 .055 Ikl

156 1.29 .66 .42 .30 .078 .58 .30 .21 .10 .052 156

171 1.29 .67 .k3 .31 .080 .53 .28 .20 .10 .056 171

186 1.31 .69 .kS .33 .081 .47 .26 .19 °09 .0_5 186

201 1.2k .66 ._4 .33 .081 .55 °27 .19 .09 .052 201

216 .77 .kl .30 .26 .061 .26 .15 .11 ,06 .041 216

231 .80 .39 .26 .23 .OSk .29 .Ik .11 .06 .038 231

2k6 1.21 .k3 .30 .2k .059 .36 .17 .12 .06 .036 2k6

261 1.80 .k8 .32 .26 .061 .]9 .19 o1_ .06 .030 261

276 1.78 .52 .3k .26 .062 ._7 .2k .16 .08 .038 276

291 1.1k .56 .36 .28 .06k .63 .3] .22 .10 .Ok5 291

306 1.28 .6k .k2 .30 .080 .79 .kO .26 .12 .053 306

321 l.kl .72 .k8 .]k .086 .71 .k2 .27 .16 °060 321

336 1.55 .80 .52 .35 .091 .78 .k3 .33 .16 .080 336

351 1.79 .90 .58 .39 .099 .81 .49 .33 .18 .09k 351
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TABLE 57 - Continued

FLIGHT 48, LANDING APPROACH AND FLARE

(SEE FIG. I0, t = 38.5 SECONDS)

(b) Section aerodynamic loading

Section aerodynamic loading, l, Ib/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

6 4.25
21 3.97
36 4.25
51 3.34
66 2 • 69
81 2.76

96 3.05
111 2.37
126 2.38
141 3.03
156 3.00
171 2.85

186 2.55

201 2.77

216 1.60

231 1.60

246 1.80
261 1.91
276 2.36
291 3.15

306 3.80

321 4.01

336 4.38
351 k.72

9.35
8.63

7.91
7.48
5.82
6.82
6.25
5.00
5.96

6.69
6.78
6.88
7.09

6.88

4.77
11.41
5.39
6.60
6.72

5.95
6.69

7.52
8.11
9.13

13.53
12.60
11.68
10.23

8.70
7.51
6.16
7.58

10.60

11.25
9.45
9.80

10.60
12.51

8.61
S.59
6.51
8.711
9.42
9.22
9.82

11.29
12.72
13.56

19.77

17.25
13.40
10.34

8.51
16.62

16.76
15.56
16.01

16.63
111.58
13.41

14.69

17.47

19.04

19.52
17.08
11.58
13.03
14.511
16.311

19.22
20.77
20.83

23.90
18.68

12.29
10.57
23.99
29.36
21.19
17.13

19.81

21.18

18.67
17.94
20.20

22.10

23.911
26.39

29.20
17.63
13.64
18.52

23.19
26.31

26.21
25.00

22.74
17.16
11.42
13.81
31.01

28.88
21.17
17.26
20.74
21.65
19.69
19.33

21.23
23.1k
24.00
25.31
30.31

27.81
13.14
18.06

23.91

26.59

25.77

211.19

19.93

14.37
15.01
19.70
31.69
25.11
19.59

17.16
20.79
20.84
19.112
19.116
20.95

22.91
23.33
23.37
27.08
28.16
17.73
18.39
23.20

25.03
23.12
21.75

Pitch motion

n An, s, deg Bn, s, deg

0 !k.895
I 2.310
2 -.099

3 .085
11 .0111
5 -. 131t
6 .009
7 .023
8 .006

9 .000

10 -.003

-4.739
-.058

.251

.015
-.263

.047

.038
-.067

- .035
.000

10

es O" r,nscos.l nom0°)
n=l L

+ Bn, S sin n (¢nom- 601

(c) Harmoni c analysis of blade root motions

Flap motion

an, s, deg bn, s, deg

0 4.676
I 1.661
2 .335

3 -.249
4 -.212
5 .339
6 -.057
7 -.102
8 .Oh9

9 .004

I0 .024

-.975
-.122
-.228

-.269
-.188

.049

.049
-.049

.037

.016

10

_s=ao + _--- lan, sCOSn(_Jnom- 6°I

n= i

+ bn, s sin n (_nom - 601

Lag motion

0
I
2
3
4
5

6
7
8
9

10

En, deg Fn, deg

7.375
-.k_6 -.151

.026 -.136

.027 -.166

-.049 -.0_0

.003 -.049
-.059 -.054
-.054 -.020

-.023 -.008

-.022 -.016
-.020 -.020

=E0+

+ F n

I0

_-IEnCOSn_Jnom - 6°I

n= I

sin n (_nom - 60)]
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TABLE 57 - Concluded

FLIGHT 48, LANDING APPROACH AND FLARE

(SEE FIG. i0, t = 38.5 SECONDS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 _r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

3O6

321

336

351

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

-532

3572

4370

3960

-201

-2265

380

9660

3196

-748

141

2843

356l

3515

61

-1398

4712

4382

825

-361

TII

3139

1030

-1512

-1320

3028

6604

2756

-2096

-3704

2145

7211

3820

-1669

-1337

1279

2888

1386

-1584

-116

4934

5849

1815

-932

1122

2252

-1040

-3086

-1329

3083

5651

2558

-1989

-3t10

3697

5858

4963

-434

-L455

1003

2739

551

-1437

1663

5270

7006

3553

1148

1663

-1599

1550

3629

806

-2514

-1532

3219

3105

3601

338

-1894

-578

395

-1627

-1160

2256

4459

5909

3916

2504

367

-548

-319

-425

-451

121

4248

236

-1190

1388

3606

-794

-2308

-4085

-3179

878

3756

3342

5172

6325

4143

-2466

1211

-1844

-3272

-2009

-3554

-3793

-6620

-5784

-2730

-1764

-3127

-4560

-1167

3350

4494

-3356

-5406

-1874

4047

-182

-6013

-9386

-6998

-600

1499

1002

2713

7440

4584

-5237

-11406

-9754

-4709

-1093

-5146

-6145

1470

6339

-471

-7332

-7918

-2709

2531

3535

-7897

-12024

-3902

-31

-5078

-4921

3060

7343

4116

-7071

-14294

-11271

-4398

-2051

-3876

-3833

-1117

-2059

-3957

-5351

-5008

-3081

-2015

-88

-5731

-8030

-3592

-1898

-5358

-6468

-2635

5548

-723

-7015

-9016

-6869

-3635

(f) Chordwise bending moment (g) Blade torsional moment and pitch-horn load

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-8335

-6056

-5910

-163

8596

4672

765

-2198

1140

5193

574?

4819

391

2442

-195

-4542

-8938

-13089

-9622

-9687

-6007

-5079

--472

700

-11331

-7624

-7066

2670

7342

1595

-6805

-13854

-7538

1279

-3617

4655

9327

9823

7119

-1393

-4785

-1985

14503

7723

13085

12867

13414

13926

9232

9388

8821
3028

8905

8059

-3435

-6398

-10696

-8319

-5605

-10289

-9508

-12259

1693

2361

3598

-3956

9103

16959

13135

6975

-4897

-4977

-273

2559

1375

-4929

3071

6127

14175

7551

687

13304

16845

14411

14503

7128

10019

11520

12956

11438

6231

14329

11255

18812

13688

11804

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

539 457

85 478

-40 -165

147 243

742 1094

544 690

-193 -44

-365 -658

827 496

710 639

-595 -60

-1025 -621

-208 -398

347 388

422 184

-939 -527

-1536 -1040

-488 -382

-200 -204

-374 -329

-1044 -268

-476 -306

-416 254

135 445

Pitch-horn

load, lb

129

98

92

117

157

125

-2

-6

116

117

-29

-77

-t8

49

42

-112

-112

15

58

-4

-4

51

38

89
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TABLE 58

FLIGHT 49, LANDING APPROACH AND FLARE

(SEE FIG. 11, t = 3.6 SECONDS)

(a) Differential pressures

Ap, lb/sq in., at -

66

81

96

I11

126

141

156

171

186

201

216

231

246

261

276

291

306

321

536

351

r/R = 0.95 r/B = 0.90 _nom'

deg x/c = XlC = Xlc = x/c = x/c = XlC = XlC = x/c = x/c = x/c = x/c = x/c = xlc = x/c = deg
0.017 0,09_ 0.168 0.233 0.335 0.6_ 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0,915

6 k.30 3.06 2.51 1.61 .76 .42 .056 S.O0 2.59 2.08 1.80 1.09 .39 -.006 6

21 k.28 3.12 2.60 1.62 .71 .38 .024 4.98 2.58 2.09 1.78 1.06 .38 -.030 21

36 3.15 2.50 2.19 1.27 .44 .29 -.006 4.09 2.06 1.72 1.48 .85 .27 -.078 36

51 1.32 1.45 1.50 .61 .12 .20 -.016 2.31 1.08 1.03 1.00 .52 .12 -.102 51

k.15 2.98 2.57 1.52 .65 .38 .040 2.23 .89 1.00 1.13 .63 .22 -.054 66

6.29 4.kl 3.49 2.25 1.12 .54 .054 6.72 3.66 2.84 2.41 1.48 .59 -.004 81

5.72 3.94 3.13 2.00

5.22 3.72 3.03 1.88

k.50 3.27 2.71 1.71

k.34 3.14 2.59 1.67 .T1

3.8h 2.72 2.22 1.53 .65

3.kk 2.kk 2.03 1.38 .57

3.42 2.40 1.97 1.35 .59

3.65 2.48 2.07 l.k3 .66

k.01 2.68 2.19 1.51 .74

k.88 3.24 2.48 1.69 .88

5.30 3.44 2.66 1.76 .93

5.33 3.kk 2.71 1.79 .97

5.56 3.62 2.77 1.89 1.06

6.76 k.21 3.08 2.10 1.16

1.41 1.20 1.24 ,6_ .21

3.61 2.kO 2.10 1.33 .60

h.32 2.97 2.41 1.53 .76

k.3k 3.03 2.46 1.57 .T8

.97 .49 ,057 6.20 3.22 2.49 2.20 1.29 .51 -.009 96

.85 .42 .Ok6 5.36 2.73 2.16 1.96 1.10 .46 -.039 111

• 74 .40 .042 k.77 2.46 1.93 1.83 .99 .41 -.029 126

.39 .042 4.87 2.53 1.98 1.83 1.00 .36 -.042 141

• 38 .048 4.66 2.43 1.87 1.73 .94 .31 -.037 156

.35 .038 4.11 2.13 1.66 1.53 .85 .30 -.044 171

• 35 .052 4.03 2.12 1.61 1.53 .83 .32 -.022 186

• 39 .060 4.57 2.36 1.79 1.65 .94 .33 -.009 201

.42 .076 5.05 2.52 1.98 1.79 1.06 .33 .015 216

.45 .081 5.kl 2.70 2.10 1.90 1.14 .28 .020 231

.47 .076 5.36 2.68 2.07 1.86 1.14 .33 .029 246

.51 .092 5.62 2.85 2.17 1.91 1,18 .35 .050 261

.54 ,I12 6.23 3.29 2.48 2.15 1.38 .55 .083 276

.56 .108 6.28 3.25 2.36 2.06 1.29 .39 .050 291

.24 .0_0 2.26 1.04 .93 .93 .49 .06 -.035 306

.35 .054 3.91 1.97 1.56 1.41 .85 .32 -.015 321

• 40 .056 4.72 2.U2 1.90 1.65 1.00 .35 .OOk 336

._2 .060 4.94 2.56 1.98 1.74 1.06 .43 .011 351

Ap, Ib/sq in., at -

_nom _

deg x/c =

0.017 0.040

6 5 • 59 k. 03

21 5.35 k. O6

36 _.73 3.54

51 5.20 2._k

66 2.75 1.91

81 6.17 _.70

96 6.43 k.86

111 5._9 h.02

126 k.80 3.61

I_1 k.92 3.66

156 _.74 3.57

171 _.32 _. 12

186 _.17 2.99

201 u,.72 3.'_8

216 5.Oh 3.76

231 5. 5" k. O0

2k6 5.35 3.95

261 5.36 k.02

276 6.59 _.84

291 5.85 k.15

506 _.06 2.12

521 _.06 2.94

336 k.77 3.49

351 5. 16 3.87

r/H = 0.85

x/c = x/c = x/c : x/c = x/c :
0090 0.130 0.168 0,233

x/c = x/c = x/c = x/c =
0.335 0.500 0,625 0.76g

2.85 2.05 1.84 1.56 1.03 .kS ._7 .23

2.88 2.05 1.83 1.5_ 1,01 .42 .41 .20

2.59 2.00 1.53 1.29 .82 .28 .33 .15

1.77 1.36 1.17 .8] .54 ,13 .22 .08

1.50 1.13 .96 .82 .48 .11 .22 .09

3.33 2.49 2.23 1.86 1.26 .58 .53 .27

3.39 2.54 2.20 1.82 1.21 .54 ._9 .25

2.B5 2.00 1.79 1.45 .96 .39 .40 .19

2.59 1.95 1.58 1.5_ .89 .37 .36 .21

2.70 1.92 1.64 1.56 .94 .38 .38 .20

2.61 1.86 1.59 1.32 .90 .37 .35 .20

2.32 1.76 1.38 T.la .80 .31 .33 .18

2.25 1.72 1.37 1.11 .70 .33 .34 .19

2.54 1.72 1.54 1.30 .8B .39 .39 .21

2.70 1.94 1.70 1.ku 1.00 .k7 .44 .25

2.85 2.09 1.82 1.52 1.05 .49 .47 .26

2.75 2.05 1.77 1.52 1.00 .48 .45 .25

2.79 2.17 1.86 1.59 1.07 .54 .51 .29

3._1 2.66 2.24 1.92 1.29 .67 .59 .33

2.91 2.10 1.84 1.57 1.02 .50 ._6 .25

1.56 1.27 1.05 .85 .55 .21 .27 .12

2.13 1.65 1.31 1.15 .74 .33 .35 .18

2.49 1.78 1.58 1.38 .89 .42 .41 .21

2.7_ 1.98 1.76 1.52 .99 .48 ._6 .25

_nom _

x/c = deg

0.915

.046 6

.030 21

-.012 36

-.Okk 51

-.022 66

•062 81

• 046 96

•028 111

•020 126

•006 141

• 010 156

•002 17T

• 012 186

• 028 201

• 044 216

• 052 231

•050 2_6

.078 261

.I04 276

• 060 291

• 000 306

• 026 321

.046 336

• 058 351
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TABLE 58 - Continued

FLIGHT 49, LANDING APPROACH AND FLARE

(SEE FIG. ii, t = 3.6 SECONDS)

(a) Differential pressures - Concluded

Ap, Ib/sq in., at -

, r/R = 0.75

0.0_7 0.090 0.168 0.233

6 k.kB 2.51 1.96 1.52

21 4.69 2.59 2.01 1.56

36 4.43 2.29 1.83 1.40

51 3.57 1.71 1.36 1.16

66 2.81 1.37 1.13 1.04

81 3.95 2.66 2.04 1.68

96 4.86 2.93 2.25 1.74

111 4.54 2.24 1.82 1.k0

126 3.96 2.00 1.66 1.29

141 3.95 2.09 1.73 1.34

156 3.84 2.03 1o68 1.29

171 3.53 1.84 1.54 1.19

186 3.40 1.84 1.52 1.18

201 3.70 2.04 !.67 1.29

216 4.07 2.21 1.76 1.36

231 k.17 2.23 1.75 1.35

246 k.07 2.21 1.73 1.34

261 k.29 2.43 1.86 1.46

276 5.04 2.94 2.18 1.71

291 3.79 1.54 1.31 1.03

306 3.31 1.72 1.35 1.05

321 3.29 1.78 1.43 1.11

336 3.60 2.02 1.58 1.25

351 4.02 2.31 1.78 1.41

r/R = 0.55 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.335 0.6_ 0.915 0.017 0,090 0.188 0.233 0,335 0.625 0._15

1.03 ._6 .071 _.23 2.10 1.38 1.20 .93 .48 .113 6

1.06 .44 .060 3.51 1.75 1.16 1.02 .81 .43 .103 21

• 92 .36 .04_ 2.86 1.39 .93 .83 .66 .36 .091 36

• 69 .29 .044 2.84 1.40 .93 .83 .66 .37 .101 51

.59 .27 .046 2.73 1.40 .95 .86 .69 .37 .103 66

1.15 .50 .085 2.98 1.48 .99 .89 .70 .38 .096 81

1.18 .48 .000 3.30 1.66 1.10 .96 .75 .39 .097 96

• 90 .38 .073 2.76 1.37 .94 .86 .69 .37 .095 111

• 82 .36 .073 2.59 1.30 .89 .81 .66 .35 .096 126

• 86 .37 .066 2.73 1.31 .89 .80 .64 .34 .088 141

• 85 .35 .064 2.62 1.28 .86 °78 .62 .32 .087 156

• 78 .32 .058 2.58 1.26 .86 .78 .61 .32 .090 171

.78 .34 .064 2.63 1.29 .87 .79 .63 .34 .092 186

• 88 .38 .076 2.63 1.29 .87 .79 .63 .34 .092 201

.94 .42 .080 2.52 1.28 .87 .80 .64 .35 .088 216

• 93 .42 .082 2.65 1.30 .89 .81 .64 .35 .078 231

.92 .42 .082 2.75 1,34 .90 .81 .63 .35 .081 246

1.02 .48 .096 2.59 1.26 .89 .83 .67 .38 .090 261

1.21 .55 .096 2.38 1.21 .85 .77 .60 .35 .088 276

.71 .38 .058 I.kk .66 .46 .46 .58 .24 .054 291

• 68 .30 .Okl 2.06 .99 .69 .64 o51 .30 .064 306

• 73 .33 .055 2.30 1.11 .75 .69 .54 o30 .067 321

• 85 .39 .066 2.93 1.45 .96 .85 .66 .38 .086 336

.98 °45 .087 3.86 1.89 1.26 1.10 .85 ._3 °105 351

_p, Ib/sq in., at -

_nom r/R = 0.40 r/R = 0.25 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.800 0.910 0.042 0.158 0.300 0.600 0.910

6 2.14 1.11 .65 .35 .106 1.10 .50 .30 .20 .089 6

21 1._6 .82 .49 .31 .094 1.21 .56 .32 .17 .058 21

36 1._7 .78 .47 .28 .088 1.11 .56 .3_ .18 .OkO 36

51 1.68 .91 .55 .33 .116 1.06 .51 .31 .16 .039 51

66 1.54 .82 .48 .28 .086 1.00 .47 °28 ol5 .029 66

81 1._9 .79 .47 .29 .102 .81 .39 .24 .14 .030 81

96 1._9 .79 .46 .28 .092 .89 .43 .25 .1h .033 96

Ill 1.52 .81 ._7 .29 .095 .97 ._7 .28 .15 .036 111

126 1.46 .77 .45 .27 .088 .93 .44 .25 .14 .030 126

141 1.33 .72 .41 .25 .086 .86 .kO .24 .Ik .036 141

156 1.3_ .71 .41 .25 .087 .81 .37 .23 .14 .039 156

171 1._2 .71 .kO .26 .087 .76 .37 .22 .14 .035 171

186 1.28 .70 .40 .25 .086 .72 .35 .21 .13 .035 186

201 1.21 .67 .38 .25 .080 .66 .32 .19 .12 .030 201

216 1.15 .66 .38 .24 .078 .62 .30 .19 .12 .032 216

231 1.19 .66 .39 .25 .076 .59 .28 .18 .12 .023 231

246 1.21 .67 .39 .25 .080 .58 .28 .18 .12 .021 246

261 1.15 .64 .37 .24 .080 .71 .31 .19 .12 .021 261

276 1.Sk .82 .48 .28 .090 .70 .34 °20 .12 .021 276

291 1.00 .57 .31 .23 .070 .69 .32 .20 .12 .020 291

306 .99 .55 .31 .21 .07_ .80 .37 .22 .13 .023 306

321 1.07 .60 .35 .25 .086 .66 .42 .31 .Ik .040 321

336 1._6 .80 .49 .31 .106 .57 .43 .37 .26 .056 336

351 2.05 1.07 .64 .36 .114 .57 .36 .29 .32 .071 351
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TABLE 58 - Continued

FLIGHT 49, LANDING APPROACH AND FLARE

(SEE FIG. 11, t = 3.6 SECONDS)

(b) Section aerodynamic loading

T

6
21
36

51
66
81
96

II!
126
Ikl
156
171
186
201

216
231
2_.6
261
276
291

306
321
336
351

Section aerodynamic loading, l, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

5.19
5.25

5.15
4.77

k.37

3.76

_.01

k.39

k.06

3.86
3.69
3,59

3.43
3.12
3.01
2.84
2.82
3.13

3.24
3.14

3.53
3.90
_.67
4.67

10.13
7.62
7.33

8.57
7.56
7.48
T.3T

lk.80
12.6_
10.30
10.39

I0.k8
10.94
11.80

16.57
16.91
15.01
!1.62

9.76
17.31

18.67

17.55
17.06
14.43

9.75
8.65

20.66

20.k2

17.03
16.73
13.20

7.28
8.16

23.57

20.92
7.55

7.17
6.62
6.62
6.61
6.50
6.19

6.07
6.14
6.25
5.98
7.57
5.29

5.12
5.78
7,68
9°94

IO.EO
9.89

9.85
9.51
9.41
9.70
9.69
9.63
9.79

9.91
10.01

9.33
5.67
7.75

8.36
10.57
13.kl

15.1k
13.7k
14.15

13.72
12.53
12.55
13,93
15.05
15.06

14.89
16.35

19.20
12.01
11.37
12.00
13.60
15.51

16.71 17.99
15.10 16.19
15.64 16.16

15.03 15.17
13.45 13.58
13.23 13.51
15.01 15.05
16.56 16._8
17.52 17.20
17.05 17.40
17.97 18.29

21.74 21.81
17.90 20.28

9.67 6.87
12.90 13.15
15.33 15.75
16.90 16.92

16.8k
16.52
12.60

6.82
16.01
23.71
21.23
19.51

17.40
16.77
1_.95
13.50
13.39
1_.37

15.61
18.20
19.26
19.80
20.92
23.56

6.91
13.73
16.43
16.79

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 14.290
1 2.146
2 -.689

3 -.088
4 .181
5 .044
6 -.012
7 -.035

8 .023
9 .000

10 .006

-1.697
1.212

.190

.172
.000
.015

-.018

.020

.020
-.009

10

n= 1

+ Bn, s sin n (_hno m - 601

Flap motion

an, s, deg bn, s, deg

0 k.63S
1 .351
2 .306
3 -.098
4 -.037

5 .122
6 -.016
7 -.02_
8 -.037

9 -.008
10 -.024

-.816
-.053

-.053
.057
.208
.078
.008
.037

.000

.008

10

n= 1

+ bn, S sin n (_Jnom " 601

Lag motion

0
1
2
3

5

6
7
8

9
10

En, deg F n, deg

3.434
-.216 -.022

.001 .000

.000 -.028
• 000 .018

.005 .020
-.008 -.003
-.008 -.003

.012 -.011

-.008 .000
-.008 .007

10

_ =E0+ I [EncoSn(_nom-6°)
n= 1

+ Fnsinn(_no m - 6°)]
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TABLE 58 - Concluded

FLIGHT 49, LANDING APPROACH AND FLARE

(SEE FIG. 11, t = 3.6 SECONDS)

(e) Flapwise bending moment

_nom*

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.650 r/R = 0.800 r/R = 0.925

198

-1728

-1683

3516

1008

-30

-1489

1794

4895

859

-315

16

2558

1464

1988

-326

985

2182

3516

825

-1409

1008

-2378

4291

124

-2549

-2030

1427

1205

-594

-1733

1518

2797

-886

-3101

-1157

-235

1112

-1962

-976

1275

1772

-2731

-3160

-966

-1672

-79

-2292

-21

570

5O3

r/R = 0.575

-6498

-2344

-3356

-3462

-3629

-1455

5O

-1675

-2291

-7850

-2915

-5184

-4895

-5721

-796

-895

-3323

-4159

198

-1799

-635

660

1361

239

-718

264

2450

2690

974

-776

-1988

495

1518

606

-1926

-1202

-479

913

-949

-678

45

2712

2341

1003

-253

-2938

1139

-1293

341

-1557

-2015

-1252

-489

-1624

-689

236

2011

2154

1372

-842

-1767

-107

-3255

-1244 -2636

-478 -338

-2969 -3014

-3259 -5442

-42L8 -6975

-2573 -3791

-1297 -1582

261 -228

-813 -2288

639 -1801

824 -378

-1226 -89

-74 329

-4192 -6805

-5098 -7154

_nom'

deg

6

2l

36

51

66

Bl

96

Iii

126

141

156

171

186

201

216

231

246

261

276

291

_06

321

336

351

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R : 0.375 r/R : 0.575 r/R = 0.825

-6364

-6217

-6120

-4719

-6478

-1968

-698

-3287

-1L54

2297

1027

1418

2314

-2554

-1284

-1724

-5989

-6315

-7113

-9001

-786L

-7796

-9864

-L1280

-6170

-5975

-7017

-4819

-7586

-3598

-7993

-6284

-7017

-2784

-1595

-3093

-2882

-7473

-4168

-6886

-7375

-9801

-9540

-7424

-7375

-6659

-7733

-7847

1759

4075

4043

1579

5755

2315

2763

2107

3067

3691

7483

6331

2075

5211

2027

2651

2651

1003

539

2715

3243

3163

3675

4171

6

21

36

51

66

81

96

I11

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R : 0.50

1227 710

1512 674

765 344

515 -44

1187 230

1409 837

1445 402

971 292

1475 236

1363 532

972 217

704 18

655 -26

784 -227

649 37

980 71

379 -191

408 -345

573 -190

806 12

634 125

-95 -482

-II0 -185

534 -98

Pitch-horn

load, Ib

116

162

55

75

121

144

I08

86

117

121

69

17

-3

-1

4

15

-28

-28

II

46

37

-26

-43

26

291



TABLE 59

FLIGHT 49, LANDING APPROACH AND FLARE

(SEE FIG. 11, t = 13.1 SECONDS)

(a) Differential pressures

Ap, lb/sq in., at -

Cnom' r/R = 0.95 r/R = 0.90 Cnom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0.233 0,33_ 0.625 0,915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

6 5.95 3.86 2.97 1.96 1.05 .51 .076 6.97 3.58 2.62 2.25 I.k0

21 5.k7 3.70 2.90 1.88 .96 .k8 .061 6.k5 3.31 2.k8 2.16 1.32

36 k.91 3.kb 2.77 1.76 .83 .k3 .Ok2 5.87 3.01 2.28 1.99 1.19

51 2.99 2.35 2.07 1.18 .kl .28 .OOk 3.73 1.88 I.kk 1.kl .7k

66 .33 .76 1.05 .]k -.01 .18 -.006 1.kl .61 .66 .70 .33

01 6.72 k.67 3.65 2.3k 1.19 .56 .076 _.30 2.12 1.91 1.89 1.09

96 9.19 5.80 k.37 2.91 1.6k .72 .1Ok 9.9k 5.25 k.02 3.33 2.1k

111 7.60 k.95 3.71 2.k0 1.29 .60 .077 8.37 k.26 3.1k 2.70 1.6k

126 5.89 3.90 3.03 1.91 .91 *k3 .Okk 5.81 2.95 2.26 2.00 1.15

Ikl k.95 3.k3 2.77 1.76 .86 .k6 .072 5.2k 2.6k 2.Ok 1.92 1.10

156 5.66 3.81 2.98 1.96 1.02 .51 .080 5.81 3.00 2.31 2.11 1.23

171 5.51 3.68 2.81 1.83 .91 .k3 .Ok8 5.98 3.Ok 2.32 2.05 1.18

186 k.71 3.21 2.51 1.6k .79 .k2 .052 k.82 2.38 1.91 1.7k .98

201 k.72 3.18 2._8 1.67 .83 .kS .072 k.75 2.k3 1.86 1.78 1.03

216 5.39 3.56 2.70 1.81 .96 .k8 .076 5.67 2.90 2.23 2.00 1.19

231 5.7k 3.7k 2.91 1.93 1.Ok .52 .097 6.08 3.11 2.35 2.10 1.27

2k6 5.96 3.85 2.90 1.95 1.07 .53 .101 5.88 3.03 2.27 2.01 1.26

26i 5.75 3.69 2.81 1.88 1.02 .51 .089 6.28 3.25 2.37 2.09 1.27

276 6.35 k.09 3.10 2.12 1.23 .66 .Ik3 7.26 3.82 2.79 2.k3 1.5k

291 8.06 k.79 3.k5 2.k9 1.53 .7k .177 8.66 k.18 3.07 2.55 1.69

306 k.17 2.70 2.13 1.kO .70 .39 .076 2.77 I.k6 1.21 1.25 .73

321 2.k5 1.77 1.66 .93 .kl .32 .06k 3.70 1.83 1.k6 1.35 .80

336 6.27 3.98 3.03 2.00 1.10 .5k .092 6.33 3.28 2.kk 2.12 1.32

351 7.10 k.k3 3.27 2.19 1.23 .57 .081 1.36 3.82 2.80 2.39 1.k9

• 55 .037 6

.51 .018 21

.kk -.018 36

• 26 -.07k 51

.10 -.107 66

.kk -.009 81

• 77 .085 96

.61 .020 111

• k2 -°020 126

• _6 .002 Ikl

• 53 .020 156

.kS -.011 171

°37 -.02k 186

.kS .006 201

• 51 .026 216

• 5k .050 231

• 52 .039 2k6

• 53 .Ok8 261

.67 .105 276

• 67 .120 291

.29 .006 306

• 32 -.009 321

• 55 .Ok6 336

• 58 .057 351

_p, lb/sq in., at

r/R = 0.85

x/c = x/c : x/c = x/c =
0.090 0.130 0.168 0.233

t_no m ,

deg x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.040 0.335 0.500 0.625 0.769

6 7.k6 5.39 3.81 2.89 2.k5 2.Ok 1.3k .67 .60 .32

21 7.08 5.28 3.65 2.77 2.37 I,97 1.30 .62 .57 .28

36 6.31 k.73 3.20 2.kl 2.12 1.7k 1o13 .50 .k7 .23

51 k.50 3.32 2.37 1.83 1.k6 1.21 .80 .29 .3k • 15

66 2.f8 1.95 1.58 1. 17 1.01 .76 .k9 • 12 .21 .09

81 2.10 I.k8 1.2k .97 .85 .79 .k9 .17 .26 .13

96 10.16 7.77 5.25 k.09 3.k9 2.86 1.9k .98 .81 .k2

1 I 1 9.57 6.39 k.k2 3.k2 2.90 2.3k 1.55 .75 .62 .32

126 5.85 _.31 3.03 2.22 1.9k 1.58 1.03 .k6 .k2 .21

Ikl k.96 3.68 2.63 1.93 1.70 1.kk .99 .kS .kk .2k

156 5.80 k.3k 3.08 2.29 1.99 1.68 1.13 .55 .52 .28

171 6.09 k.53 3.19 2.3k 2.03 1.66 1.10 .k7 .kS .2k

186 k.77 3.k9 2.57 1.73 1.5_ 1 . 31 °89 • 35 .37 • 18

201 k.5_ 3.28 2.kO 1.82 1.50 1.27 ,89 .k2 .k2 .23

216 5.65 k.19 2.9k 2.15 1.86 1.57 1.06 .51 °k7 .27

231 5.83 k.33 3.05 2.31 2.01 1.68 1.12 .59 .52 .31

2k6 5.85 k.31 3.03 2.29 1.96 1.66 I.I1 .53 .k9 .27

261 6.39 b,.71 3.3k 2.51 2.17 1.82 1.21 .61 ,5k .31

276 7.93 5.k9 3.99 3.08 2.59 2.19 I._5 .77 .68 .39

291 6.01 k.02 2.85 2.Ok 1.83 !.58 1.06 .59 °55 .32

306 2.k9 1.75 1.37 1.13 .9k .81 .57 .25 .29 .16

32 I k.29 3.06 2.21 1.67 1.38 1 • 19 .77 .33 .35 • 19

336 6.11 k.59 3.1k 2.39 2.06 1.7k I.Ik .57 .53 .30

351 7.31 5.27 3.7k 2.89 2.k5 2.Ok 1.36 .69 .62 .33

_ I101'11_

x/c = deg

0.915

• 086 6

• 070 21

.Okk 36

.000 51

-.02k 66

-.OOk 81

• 1 k2 96

• 068 111

.018 126

.Ok8 lkl

• 056 156

• 026 171

• 002 186

• 03k 201

.050 216

.076 231

.OSk 2k6

• 08k 261

.122 276

.098 291

.022 306

.030 321

.076 336

• 09k 351

292



TABLE 59 - Continued

FLIGHT 49, LANDING APPROACH AND FLARE

(SEE FIG. 11, t = 13.1 SECONDS)

(a) Differential pressures - Concluded

Ap, Ib/sq in., at -

@nora' r/R = 0.75

deg x/c = x/c = x/c = xlc =

0.017 0.090 0.168 0.233

6 5.54 3.22 2.37 1.84

21 5.98 3.21 2.kO 1.85

36 5.61 2.86 2.17 1.68

51 k.63 2.1k 1.73 1.33

66 3.72 1.77 1.k2 1.18

81 3.22 1.63 1.28 1.13

96 3.55 2.48 1.85 1.61

111 5.28 3.61 2.73 2.08

126 5.09 2.46 1.95 1.50

141 k.2k 2.10 1.73 1.36

156 k.30 2.45 1.95 1.54

171 k.69 2.49 1.94 1.48

186 k.03 1.90 1.58 1.20

201 3.60 1.91 1.57 1.23

216 3.95 2.23 1.77 1.38

231 k.3k 2.kS 1.88 1.46

2h6 k.87 2.79 2.07 1.60

261 5.24 2.85 2.12 1.63

276 5.13 2.65 2.04 1.60

291 3.54 1.41 1.16 1.00

306 3.kk 1.89 1.51 1.16

321 3.75 2.07 1.61 1.24

336 k.21 2.k0 1.85 1.43

351 k.99 3.00 2.25 1.74

X/C = X/C = X/C = X/C = Xlc =

0.335 0.6_ 0.915 0.017 0.090

1.31 .58 .101 3.70 1.85

1.30 .55 .092 k.23 2.08

1.15 .47 .076 3.84 1.91

• 85 .37 .060 3.29 1.62

• 71 .31 .055 3.07 1.52

• 66 .29 .046 2.92 1.43

1.13 .54 .107 2.73 1.35

1.45 .59 .092 3.02 1.46

1.00 .43 .064 2.50 1.23

• 91 .42 .082 2.92 1.46

1.04 .48 .085 3.03 1.51

1.00 .40 .066 2.87 1.39

.76 .32 .050 2.54 1.24

• 80 .39 .080 2.51 1.25

• 93 .44 .099 2.76 1.39

1.02 .47 .087 3.01 1.50

1.09 .46 .080 1.84 .89

1.13 .49 .092 1.16 .54

1.17 .55 .112 1.51 .74

• 69 .37 .082 2.18 1.07

.77 .36 .058 2.56 1.26

.83 .36 .066 2.50 1.20

• 98 .46 .09_ 2.69 1.34

1.24 .56 .115 3.23 1.62

r/R = 0.55 @nora'

x/c = x/c = x/c = x/c = x/c = deg

0.168 0.233 0.335 0.825 0.915

1.22 1.06 .82 .kS .109 6

1.38 1.18 .92 .46 .106 21

1.25 1.08 .85 .43 .103 36

1.08 .96 .76 .k0 .095 51

1.02 .91 .73 .39 .104 66

.95 .86 .69 .37 .104 81

• 90 .82 .65 .35 .098 96

.98 .86 .67 .35 .091 Ill

.85 .78 .64 .35 .094 126

.99 .90 .71 .kO .115 Ikl

1.02 .90 .71 .38 .106 156

.94 .85 .66 .33 .082 171

• 84 .77 .61 .33 .090 186

• 86 .79 .63 .36 .1Ok 201

.95 .86 .68 .38 .lOk 216

1.03 .93 .74 .42 .099 231

• 64 .74 .59 .34 .071 246

.kO .39 .33 .22 .049 261

.51 .50 .41 .26 .067 276

.75 .69 .55 .33 .078 291

.85 .77 .62 .33 .072 306

.82 .74 .59 .32 .064 321

.90 .81 .63 .37 .084 336

1.10 .96 .75 .43 .104 351

_' nora '

deg

6

21

36

51

66

81

96

111

126

lkl

156

171

186

201

216

231

2k6

261

276

291

306

321

336

351

x/c =

0.042

1.91

1.88

2.13

1.66

1.53

1.19

1.62

1.30

1.19

1.12

1.k0

1.45

1.44

1.51

1.51

1.53

1.34

.67

.72

.84

.95

1.09

1.2k

1.35

x/c =
0.158

1.00

1.02

1.10

.89

.80

.66

.86

.71

.63

.64

.74

.76

.76

.81

.82

.84

.73

.41

.42

.49

.53

.62

.69

.76

hp, lb/sq in., at -

r/R = 0.40

x/c =

0 300

.59

.61

.65

.53

.46

.40

.50

.41

.34

• 38

.43

.k3

.kk

.47

.48

.50

.kO

.22

.24

.28

.30

.36

.kO

.k6

x/c =

0.600

.3k

.35

.35

.31

.28

.26

.29

.25

,22

.27

.26

.25

.27

.28

.28

.30

.25

.18

.19

.21

.20

.2k

.26

.29

x/c =

0 910

x/c=
0.042

.113 .96

• 112 .76

.I04 1.05

.095 .97

.089 .81

.093 .57

.100 .54

.083 .69

.076 .8_

.088 .76

•085 .76

.080 .75

.090 .92

• 092 .83

.088 .71

.094 .7k

• 072 .53

.058 .41

.067 .35

• 070 .30

.065 .37

.078 .58

.085 .86

.093 .96

r/R = 0.25 Snom'

x/c = x/c = x/c = x/c = deg

0.158 0.300 0.600 0.910

.48 .33 .17 .067 6

.kS .38 .24 .067 21

.46 .25 .15 .064 36

.43 .28 .18 .035 51

.38 .22 .12 .026 66

.27 .16 .I0 .023 81

•26 .17 .12 .032 96

.34 .22 .Ik .029 111

.35 .21 .12 .025 126

• 35 .20 .11 .023 I41

.35 .21 .13 .036 156

.3_ .21 .13 .035 171

•42 .25 .15 .Ok3 186

• 40 .25 .15 .036 201

• 35 .22 .14 .028 216

.37 .24 .15 .033 231

.25 .16 .12 .023 2k6

.17 .11 .09 .019 261

.lk .09 .08 .013 276

.12 .07 .07 .007 291

.16 .10 .09 .013 306

.27 .17 .12 .019 321

.42 .26 .15 .038 336

.46 .28 .15 .027 351

293



TABLE 59 - Continued

FLIGHT 49, LANDING APPROACH AND FLARE

(SEE FIG. II, t = 13.1 SECONDS)

(b) Section aerodynamic loading

6
21
36
51
66
81
96

Ill
126

156
171
186
201
216

231
2116
261
276
291
306
321
336

351

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

k.80
k.99
_.52
k.k6
3.57
2.65
2.75
3.kO
3.k9

3.27
3.k3
3._3
_.11
3.96

3.k9
3.69
2.6k
1.97
1.63

1 ._0
1.79

2.76
_.05
k.33

9.30
9.k2

10.10
8.26
7.k6
6.30
7.95

6.57

13.17
lk.57
13.35
11.80

11.2k
10.62
10.01
10.56

20.81
20.9k
18.76
!k.63
12.1k
11.06
16.69
22.31

23._2
22.k3
19.63
13.86

8.75
7.98

32.67
27.3k

22.88
21.36
19.16
11.86

k.k9
15.9k

33.85
26.9k

5.77
6.15
6.88
6.92

7.08
7.k8
7.50
7.78
6.57
3.82

k.09
k.66
k.92
5.77
6._,3
7.17

9.56
11.03
11.10

10.17
9.36
9.68

IO.k7

11.k2
7.99

16.63
lk.8k
16.57
16.23
12.95

13.29
15.16
16.35
17.71

k.87
6.18
8.kk
9.kl
9.02
9.97

11.92

18.51
18.51

11.36
12.66

13.58
15.93
19.55

17.89
16.35
19.08
18.89
Ik.9k

lk.8k
18.01
19.12
18.73

20.70
25.22

18.70
9.09

13.k0
19.71
23.k2

18.78
17.71
20.01
19.kk

15.81
16.k7
19.3k
20.65
20.09
20.98

25.1k
27.67
10.57
12.51
21._
2k.35

21.k9
20.27
18._k
11.91

3.8k
25.07

32.29
26.91
20.56
18.86
21.16
19.65

17.k2
17.75
19.7k
21.18
21.67
20.78
2k.05

28.56
15.28

10.kl
22.39
2k.66

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 16.kSk
I 2.k67
2 -.815

3 -.k70
.1k6

S .166
6 -.020
7 -.038
8 .000

9 .023
10 .009

-.902
.7k8
.219
.3k7

-.067
-.038
-.Okk

.003

.029

.026

10

0s=A0+ Z IAn,sCOSn _nom- 6° 1
n=l

+ Bn, s sin n (_Jnom - 60)]

Flap motion

an, s, deg bn, s, deg

0 k.888
I .816
2 .S3k

3 .163
k .212
5 -.131
6 .057
7 .082
8 -.106

9 .020
10 .02k

-.628

-. 106
.061
.k61

-.008
.029
.020

-.012

.008

10

_3s=a0+ _- lan,sCosnI_}Jnom- 6°I
n= 1

+ bn, s sin n (_/Jnom- 60)]

Lag motion

0
I

2
3
k
5
6
7
8
9

10

En, deg Fn, deg

6.376
-.k20 -.131

• 008 .005
.066 -.011

-.026 -.003
-.050 .051

.000 -.003
• 000 .003

-.015 .00_

-.016 °.01k
-.018 -.02k

=Eo+

+ F n

10

_- IEncoSn(_Jnom- 6°I

n= 1

sin n (_nom - 60)]

29#
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TABLE 59 - Concluded

FLIGHT 49, LANDING APPROACH AND FLARE

(SEE FIG. II, t- 13.1 SECONDS)

(e) Flapwise bending moment

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

26l

276

291

306

32!

336

351

Flapwise bending moment, in-lb, at -

r/R = 0.150

1938

-2816

-2371

3454

5723

2234

7O7

-4708

3055

11035

1060

-4515

216

4822

1721

3739

-2303

-1619

4412

7319

-2246

0

-867

4389

r/R = 0.275

470 -1229

-4175 -4945

-3284 -3960

2467 1700

4884 4630

2228 2396

-2021 -441Z

-4521 -1654

4026 4348

8877 5713

660 1519

-4859 -3950

-1163 -2495

1667 859

2690 3191

553 -2007

-3226 -2992

-701 154

5759 6292

5907 5162

668 2983

-2731 -2640

998 1781

3077 1031

r/R = 0.375 r/R: 0.450

-3317

-6681

-3317

480

2541

1062

-4901

1901

3552

1396

2083

-1791

-4061

41

1491

-3594

-1581

1816

4668

4325

3523

-245

766

-1676

r/R = 0.575

-7469

-3562

-1670

-2646

-2655

-3060

29

4059

-499

-4679

669

2977

-3535

-4072

-4767

-3438

-191

3786

196

1578

3417

5230

-2875

-6994

r/R = 0.650

-10669

-3395

-1206

-4619

-6380

-5644

4963

2615

-4738

-7057

-1664

4266

-1067

-7813

-10002

-2977

863

1908

-3087

87

5192

7659

-5485

-11684

r/R = 0.800 r/R = 0.025

_nom'

deg

6

21

36

51

66

81

96

Ill

126

141

156

17l

186

201

216

231

246

261

276

291

306

321

336

351

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-77

-2226

-8706

-1673

-7371

-1819

7949

2365

-3138

-1038

3993

3097

4953

1632

-484?

8t8

-2519

-6247

-9731

-10692

-7012

-7957

-6980

-9341

195

-3858

-11298

-9035

-9963

-977

3516

-_510

-8987

-14799

-3093

-586

5389

1335

-8482

-6121

-14196

-8775

-9296

-910l

-10208

-12422

-1579

-4542

3861

3189

3173

-5019

5381

882I

6901

6373

-395

-2971

-1227

12149

12021

9461

6869

-6139

-2123

21

3621

2341

-2667

2693

4069

12453

(g) Blade torsional moment and pitch-horn load

_nom'

deg

6

21

36

51

66

81

96

Ill

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Torsional moment, in-lb, at-

r/R = 0,15

692 624

1238 711

1312 414

538 B9

804 -383

1191 620

1828 1149

1662 911

343 -196

1096 -389

2216 1168

1471 631

-318 -241

472 -658

686 -271

1480 640

ll6l 291

-556

-406

459

1146

347

-352

570

Pitch-horn

load, Ib
r/R = 0.50

45

127

107

55

I01

121

198

116

-I

50

187

78

-84

-51

10

94

14

-804 -143

-918 -105

-426 50

183 87

-425 -22

-30l -55

-341 43

96



TABLE 60

FLIGHT 50, LEVEL ACCELERATING FLIGHT OUT OF GROU_ EFFECT

(SEE FIG 12, t = 83 SECONDS)

(_) Diiferential preslures

Ap, Ib/sq in., at -

_nom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = XlC = x/c = x/c = x/c = x/c = xlc = xlc = x/c = xlc = x/c = x/c = XlC = deg
0.017 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0,2_3 0,_5 0,625 0,915

6

21

36

51

66

81

96

111

126

lkl

156

171

186

201

216

231

5.9k 5.81.1. 3.07 2.06 1.01

6.51.1. k.|5 3.30 2.20 1.08

6.66 k.2k 3.35 2.27 1.16

6.89 1.1..1.1.2 3.53 2.30 1.13

7.10 k.5T 3.60 2.39 1.19

7.19 k.56 3.58 2.36 1.18

7.89 k.8k 3.72 2.1.1.8 1.21.1.

9.11 5.1'1'8 1'1'.15 2.81 1.50

9.63 5.63 k.36 2.99 1.63

9.67 5.53 1'1'o27 2.92 1.57

9.59 5.60 1'1'.2.1 2.88 1.56

9.1.1.6 5.60 1.1.o21 2.87 1.58

9.37 5.52 k. lO 2.83 1.57

9._k 5.51 k°06 2.85 1.58

9.51 5.52 1.1.o07 2.86 1.60

9.76 5.59 k.12 2.89 1.63

2k6 10.25 5.66 k°21 2.97 1.70

261 10.51 5.62 k.28 5.03 1.71.1.

276 10.77 5.57 k.28 3.07 1.75

291 10.90 5.61 k.31 3.07 1.75

306 10.88 5.66 k.33 3.10 1.79

321 10.82 5.66 1.1.o33 3.09 I.?8

536 9.53 5.35 k.25 3.02 1.75

351 5.93 3.87 3.11.1. 2.10 1.01.1.

.50 .075 5.95 2.96 2.35 2.08 1.21.1. .51 .006 6

• 51 .081 6.15 3.11 2.1.1.1.1. 2;16 1.27 .53 .011 21

• Sk .083 6.61 3.37 2.61 2.28 1.31.1. .55 .011 36

• 53 .073 6.k9 3.33 2.59 2.28 1.53 .55 .OOk 51

• 55 .081 6._5 3.29 2°59 2.28 1.33 .5k -.OOk 66

• 51'1' .077 6.02 3.08 2.1'1'6 2.19 1.27 .52 -.002 81

.56 .081 5.57 2.90 2.3_ 2.08 1.21.1. .52 -.006 96

.66 o115 5.32 2.68 2.35 2.12 1.29 .53 .000 111

.71 .127 1'1'.59 2.65 2.30 2.12 1.32 .55 -.026 126

.65 .101 5.1.1.2 3.08 2.65 2.1.1.2 1.51 .67 .059 lkl

• 66 .113 ?.72 k.11 3.21 2.76 1.7k .75 .OTk 156

• 68 .117 8.08 k.26 3.30 2.86 1.79 .78 .085 171

.68 .119 8.15 k.33 3.35 2.87 1.82 .79 .089 186

.70 .129 8.39 k.k2 3.1.1.0 2.90 1.81.1. .78 .093 201

• 70 ,129 8.1'1'1'1' k.kl 3.37 2.90 1.81'1' .80 .098 216

• 72 .139 8.83 k.55 3.1'1'6 2.93 1.87 .81 .107 231

.7k .1_5 9.0_ k.58 3.1.1.8 2.91.1. 1.89 .81 .109 21.1.6

.75 .151 9.19 _.67 3.55 3.02 1.93 .Sk .1Ok 261

.73 .151 8.65 k.k6 3.1.1.1.1. 2.96 1.89 .82 .109 276

.70 .137 S.57 5.36 2.90 2.67 1.75 .8k .lk2 291

.75 .I_9 k.29 2,56 2.28 2.16 1.33 ._9 -.10k 306

.77 .155 5.86 3.Ok 2.k9 2.19 1.39 .61 .02k 521

• 73 .lk3 7.30 3.90 3.08 2.63 1.61 .69 .061 536

.51 .071 6.68 3.1.1.2 2.61 2.25 1.33 .53 .000 351

Ap, lb/sq in., at -

nonl p

deg x/c = x/c =

0.017 0040

6 5.80 k.37 3.09 2.27 2.03 1.58

21 5.9q 1.1.o53 3.21.1. 2.35 2.09 1.63

36 6.38 k.8k 3.1.1.1 2.51 2.21.1. 1.15

51 6.1.1.1 k.89 3.1.1.1.1. 2.53 2.25 1.7'_

66 6. I0 k.66 3.29 2.1.1.1 2.17 1.67

81 5.6;' k.28 3.10 2.20 2.00 1.53

96 5.12 3.91 2.81.1. 1.98 1.83 I ._.1

111 1.1..99 3.76 2.75 1.91 1.76 I. 35

126 k.75 3.53 2.62 1.80 1.66 1.27

11.1.1 k.67 3.1.1.5 2.57 1.03 1.66 1.27

156 1.1..69 3.51 2.611 1.93 1.77 1.3k

171 5.01 3.73 2.73 2.01 1.8L, 1.38

186 6.63 k. Sk 3.39 2.50 2.19 1.60

201 7.71.1. 5.37 3.79 2.6_ 2.kk 1.79

216 8.22 5.58 5.89 2.92 2.50 1.86

251 7 • I 8 k.77 3.50 2.6_ 2.27 1.68

21.1.6 5.30 3.88 2.80 2.10 I . 88 1 • _5

261 5.05 3.75 2.81 2.07 1.91 I .,6

276 5 .k2 k. 10 2.98 2.19 1.97 1 • 52

291 k.95 3.68 2.69 1.96 1.78 1.37

3C6 k.73 3.1'1'8 2.55 1.86 1.67 1.30

321 5.10 3.79 2.75 1.99 1.82 1.k2

336 7.21 5.37 3.7'9 2.87 2.50 1.9_

351 5 . 7_ k. 30 3.05 2.26 2.01 1.56

r/R = 0.85

x/c= x/c= x/c= x/c=
o.ogo 0.130 0,168 0.233

x/c= x/c = x/c= x/c =
0.335 0.500 0.625 0,769

1.13 .5k .k6 .26

1.17 .57 .k6 .28

1.25 .61 .51 .29

1.25 .59 .50 .28

1.23 .56 .k8 .27

1.13 .52 .kk .25

1.05 .kS .k2 .23

1.01 .k6 .kl .23

.99 .kk .kO .23

.98 .k6 .kl .2k

1.01.1. .51 .k7 .28

1.06 .52 ._8 .28

1.11.1. .51 .k? .27

1.2_ .58 .52 .30

1.28 .60 .55 .31

1.20 .58 .52 .30

1.09 .5k .k6 .2_

1.12 .58 .53 .31

1.11.1. .57 .52 .31

1.05 .51 .kS .27

.98 .k7 .kl .26

1.05 .52 ._5 .27

1.38 .70 .59 .3k

1.13 .55 .k6 .26

t_nO m ,

x/c = deg
0.915

.080 6

.090 21

• 09k 36

• 08k 51

• 076 66

.Obk 61

.056 96

.058 111

• 056 126

• 068 11.1.1

.080 156

• 076 171

• 01'1'8 186

• 080 201

.OBk 216

• 098 231

-.002 21.1.6

• 082 261

• 098 276

.078 291

.068 306

• 078 321

• 106 336

.076 351

297



TABLE 60 - Continued

FLIGHT 50, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(SEE FIG. 12, t = 8.3 SECONDS)

(a) Differential pressures - Concluded

hp, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c : x/c = x/c = deg

0.0_7 0.090 0.168 0.233 0.335 0.6_ 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

6 k.32 2.27 1.83 I.k2 .92 .k2 .097 2.38 1.21 .8k .67 .5k .32 .092 6

21 k.k9 2.3k 1.89 1.k7 .97 .kk .101 2.k7 1.25 .86 .69 .56 ,33 .095 21

36 k.76 2.51 2.00 1.56 1.03 .k7 .111 2.59 1.3k .91 .7k .59 .5k .102 36

51 k.99 2.59 2.06 1.60 1.Ok .k6 .106 2.72 I.k2 .96 .76 .61 .5k .102 51

66 k.90 2.50 2.02 1.57 1.01 .kS .099 2.76 1.k2 .96 .77 .61 .35 .103 66

81 k.71 2.37 1.9k 1.51 .95 .k2 .092 2.77 I.k] .97 °78 .62 .3k .103 81

96 k.39 2.17 1.82 1.k2 .89 .39 .087 2.77 1.k3 °97 .77 .62 .36 .108 96

111 k.20 2.12 1.80 1.]9 .90 .39 .085 2.66 1.37 .9k ,75 .60 .33 .t06 Ill

126 k.16 2.10 1.79 1.36 .88 .37 .081 2.36 1.25 .83 .66 .5k .31 .!02 126

Iki 3.90 1.96 1.69 1.30 .83 .5k .076 2.19 1.19 .77 .62 .51 .29 .09k Ikl

156 3.59 1.79 1.53 1.19 .77 .32 .069 2.13 1.15 .75 .59 .kS .29 .09k 156

171 3.k9 1.8k 1.53 1.21 .78 .32 .076 1.99 1.07 .70 .56 .k7 .28 .093 171

106 3.36 1.71 1.k8 1.15 .75 .32 .076 1.98 1.07 °70 .55 .k6 .27 .087 186

201 3.23 1.7t I.kO 1.12 .73 .31 .073 1.91 1.03 .67 .53 .kk .27 .085 201

216 3.08 1.64 1.31 1.07 .TO .30 .071 1.89 1.02 .66 .53 .kk .26 .082 216

211 2.85 1.55 1.20 1.03 .66 .30 .073 1.65 .88 .57 .k6 .39 .25 .078 231

2k6 2.95 1.59 1.29 1.05 .67 .30 .073 1.72 .92 .60 .k9 .kO .25 .078 2k6

261 3.20 1.73 I.kl I.lk .Tk .33 .081 1.78 .96 .63 .50 .k2 .26 .077 261

276 3.kO 1.79 1.53 1.19 .82 .35 .083 1.86 !.00 .65 .53 °k] .26 .075 276

291 3.67 1.88 1.59 1.23 .83 .36 .081 1.93 1.00 .68 .5k .kS .27 .075 291

306 3.76 1.91 1.60 1.2k .83 .37 .085 1.95 1.03 .69 .56 .kS .26 .078 506

321 3.96 2.09 1.71 1.32 .87 .39 .087 1.99 1.02 .Tt .57 .k6 .29 .080 321

316 k.k3 2.56 2.00 1.57 1.06 .k7 .117 2.17 1.10 .76 .61 .k9 .29 .082 336

351 k.30 2.13 t.73 1.3k .87 .kO .095 2.32 1.17 .81 .6k .$2 .29 .08k 351

_p, lb/sq in., at -

Snom' r/R = 0.40 r/R = 0.25

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600

6 1.01 .50 .33 .18 .056 .kk .21 .lk .07

21 1.05 .51 .3k .19 .063 .kk .21 .lk .07

36 1,09 .53 .35 .20 .065 .k6 .22 .15 .08

SI 1.16 .57 .37 .21 .068 .kS .2k .16 .08

66 1.21 .59 .39 .21 .071 .51 .25 .17 °08

81 1.21 .59 .39 .21 .070 .52 .25 .17 .08

96 1.17 .$7 .37 .20 .067 .50 .2k .16 .07

111 1.06 .52 .5k .19 .063 .kS .22 .lk .07

126 1.05 .51 .33 .19 .062 .k2 .20 .Ik .07

Ikl .08 .kS .31 .18 .061 .k3 .21 .lk .07

IS6 .96 .k7 .31 .18 .058 .k2 .21 .Ik .06

171 .ql .kS .29 .17 .OSk .k3 .21 .Ik .07

186 .91 .kS .29 .17 ,052 .k3 .21 .lk .07

201 .85 .k2 .27 .16 .Ok8 .kO .20 .13 .06

216 .80 .kO .26 .16 .Ok6 .35 .16 .12 .06

231 .Tk .36 .2k .lk .Ok3 .29 .13 .09 .05

2k6 .72 .35 .2k .lk °Ok3 .25 .11 .08 .Ok

261 .72 .55 .2k .15 .Okk .2k .11 .08 .Ok

276 .76 .37 .2k .15 .Okk .27 .13 .09 .Ok

291 .80 .39 .26 .16 .Ok7 .28 .13 .09 .05

306 .81 .kO .26 .16 .Ok7 .30 .lk .10 .05

321 .85 .k3 .28 .17 .052 .32 .15 .11 .06

336 .93 .k7 .31 .17 .OSk .37 .18 .12 .06

351 1.01 .50 .33 .18 .056 .k2 .21 .tk .07

_nom 9

x/c = deg

0.910

.017 6

.015 21

• 022 36

• 020 51

• 022 66

• 022 81

• 019 96

• 023 Ill

• 020 126

• 02k Ikl

.019 156

• 025 171

.023 186

• 019 201

• 018 216

• 012 231

• 009 2k6

• 007 261

.006 276

• 006 291

• 010 306

• 007 321

•011 336

• OlO 351
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TABLE 60 - Continued

FLIGHT 50, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(SEE FIG. 12, t : 8.3 SECONI_)

(b) Section aerodynamic loading

Section aerodynamic loading, Z, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

6 2.02
21 2.05

36 2.19
51 2.29
66 2._1
81 2._1
96 2.27

III 2.10
126 1.96

1,kl 2.01
156 1.96
171 2.05
186 2.0,k
201 1.89
216 1.65

231 1.3_
2,k6 1.1,k
261 1.11
276 1.21
291 1.29
306 1.37

321 1.SI
336 1.15

351 1.98

_.92
5.16
5.33
5.62

5.81
5.82
5.58

8.85
9.1k
9.66
9.97

10.12
10.10
10.21

15.k2
16.02
17.06
17.k5
16.95

16.I,k
15.00

18.86
19.57
20.85
20.78
20.02

18._8
17.09

5.17
S.06
k.79

,k.71
k.k5
k.k8
k.17
3.99
3.6"1

3.60
3.6k
3.76
3.95
k.O _,

,k.26
k.59

k.95

9.77
8.89
8.28

8.06
7.63
7,55
7.30
7.18
6,k3

6°6,k
6,92
7.08
7.29
7°36

7.59
8.0,k

8.k7

lk.78
1,k.50
13.62
12.$1

12.60
12.16
11.711
11.20
10.63

10.96
I 1.95
12.7_

13.25
13.'k6
!_.31
17.06
1k.72

16.53
15.8k
15.80
16.6k

17.28
20.Ok
22.58
23.k9
21.kl
17.36

18.03
18.7_
16.87
15.87
I?.1,k
23.33
18.7_

19.95
20.75
22.09
21.83
21.69

20.55
19.57
19.70
18.89
22._1
27.66

28.69
29.11
29.5]
29.62
30.k]
30.75
31.36

30.32
25.37
18.05
21.36
26.03
21.97

21.,k8
23.08
23.83
2k.31
25.20

25.06
26.57
30.68
32.39
31._9
31.51

31.59
31.22
31.35
31.56
32.1k
33.12
33.59

33.72
33.67
3k.18
3,k.2,k
32.k2
21.78

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn,s, deg

0 1,k.226
1 .937
2 .029
3 .000
,k .003

5 -.009
6 -.009
? -.003
8 .000

9 .000

10 -.003

.196
-.012

-.026
-.025
-.023

.003

.000
-.020

-.005
.006

10

0s=A0+ _ [An,sCOSn _nom °6°)
n= 1

+ Sn, s sin n (_Jnom - 60)]

Flap motion

n an, s, deg

0 k.178
1 .000
2 .ll,k
3 .008

-.012
5 -.057
6 -.O0,k
7 -.012
8 -.016
9 .012

I0 .008

bn, s, deg

-.273
.057
.069
.020

-.OOk
.029
.00_,

-. O0,k

-.008
-.016

10

; I,o,c°s°I%om°°/
n= 1

+ bn, s sin n (_nom - 60)]

Lag motion

0
1
2

3
k
5
6
7
8
9

10

=E0+

+ F n

En, deg Fn, deg

7.942
-.128 .012
-.019 .O0,k

.015 -.026

-.001 .003
• 005 -.005

-.003 -.001
-.005 .003
-.OOk -.001
-.003 -.005

-.OOB -.007

10

_- [EncoSn(_Znom-6 °)

n= 1

sin n (_Pnom - 60)]
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TABLE 60 - Concluded

FLIGHT 50, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(SEE FIG. 12, t = 8.3 SECONDS)

(e) Flapwise bending moment

_nom'

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.925deg

6

21

36

51

66

81

96

Ill

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

439

2081

86

804

587

Ik_2

1556

1967

1100

1180

2195

1271

2104

1306

1830

1579

1648

153k

1135

1306

1659

129_

131

1032

1766 2016

1180 796

479 931

91 -217

223 $33

1163 1022

1691 1907

1370 1428

908 1130

743 1184

1130 1067

1304 1935

1172 1329

1213 1808

1279 16C9

1502 2115

1609 2170

1460 2016

1238 1916

1417 2152

1955 2332

1337 1645

710 I_92

833 967

1178 -665

SI1 -920

511 -I448

-692 -1149

291 -1290

56E -2_3

13kC -515

1178 514

IC5k 884

1312 945

988 1051

1913 1236

1617 2116

1961 1993

1865 2415

2314 2301

2314 2389

2190 2274

2266 2705

2371 19_0

2104 1253

1_7_ 1641

1646 1183

I]12 1077

r/R = 0.650 r/R = 0.800

-!_54

-2181

-3086

-1613

-2280

-1325

-1156

78

874

1202

1521

1362

2695

2775

3381

2824

3003

3202

3391

2446

1501

1561

1332

k06

_J nom

deg

6

21

36

51

66

81

96

II1

126

Ikl

156

171

186

201

216

231

246

261

276

291

306

321

356

351

(I) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.575 r/R = 0.825

-7k91

-6872

-5277

-3665

-3681

-3649

-3779

-2330

-1842

-572

63

-1370

-1239

-_25

-2200

-2835

-2607

-_170

-kTkO

-k626

-651k

-6368

-5651

-74_2

r/R = 0.375

i

-9019

-7766

-7082

-$633

-66_2

-685_

-8319

-6789

-5779

-5828

-4982

-7375

-6903

-8287

-7163

-7277

-6903

-8568

-9296

-9394

-895_

-7766

-7277

-8514

1599

2031

3295

3135

3215

1791

2031

1599

2927

3071

1695

2287

367

-1

927

17k3

815

815

-129

-689

1087

1791

1775

2511

_nom '

deg

6

21

36

51

66

81

96

Ill

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

-153 220

-210 3k

146 411

222 k72

257 k52

253 k15

365 k07

257 389

300 kO_

36k k70

164 29_

267 319

122 222

179 236

-13 95

-18 117

-50 118

12 117

93 206

I 189

-169 77

5 2kl

151 _55

186 292

Pitch-horn

load, lb

27

36

57

81

85

99

97

94

89

88

88

70

68

53

39

21

22

19

29

19

9

29

44

65

.501



TABLE 61

FLIGHT 50, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(SEE FIG. 12, t = 12.8 SECONDS}

(a) Differential prenure8

Ap, lb/sq in., at -

r/R = 0.95 r/R = 0.90 _nom'_nom'

deg x/c= XlC = Xlc = x/c = x/c = x/c = xlc = x/c = XlC = x/c = x/c = x/c = x/c = x/c= d•g

0.017 0.090 0.188 0.233 0.335 0.625 0,_;_ Q.017 0_0_0 0.188 0.233 0.335 0.625 0.915

6 6.02 3.82 3.02 2.06 1.0a .50 .079 6.09 3.04 2.36 2.04 1.23 .52 .015 6

21 5.56 3.59 3.01 1.93 .93 .k7 .067 5.95 2.97 2.32 2.04 1.19 .k9 .004 21

36 5.63 3.68 3.11 2.00 .gk .47 .063 S.Sa 2.96 2.32 2.05 1.19 .48 -.011 36

51 5.72 3.78 3.21 2.04 .96 .a8 .063 5.81 2.92 2.34 2.08 1.20 .49 -.013 51

66 6.18 4.0T 3.40 2.15 1.03 .50 .069 5.89 3.00 2.39 2.12 1.21 .49 -.020 66

81 7.05 4.49 3.55 2.35 1.17 .54 .077 5.56 2.90 2.31 2.06 1.20 .a9 -.021 81

96 8.30 5.15 3.93 2.63 1.36 °60 .087 4.54 2.47 2.07 1.90 1.13 .a9 -.013 96

111 9.36 5.67 4.37 2.91 1.54 .66 .107 3,71 2.15 1.90 1.87 1.13 .55 .018 111

126 9.39 S.53 4.21 2.82 1.47 .61 .079 5.91 3.20 2.65 2.39 I.a6 .63 .033 126

lkl 9.24 5.55 a.21 2.84 1.53 .65 .105 6.a7 3.55 2.93 2.66 1.63 .73 .072 141

156 9.06 5.43 a.12 2.81 1.53 .66 .109 6.27 3.6a 3.00 2.75 1.68 .78 .102 156

171 8.85 5.36 4.11 2.82 1.5k .69 .121 7.97 a.32 3.23 2.78 1.69 .69 .059 171

186 8.73 5.26 3.97 2.78 1.5a .70 .133 9.35 a.59 3.33 2.77 1.68 .62 .035 186

201 8.71 5.20 3.88 2.75 1.54 .70 .133 9.$6 4,55 3.29 2.72 1.65 .63 .041 201

216 8.85 5.20 3.85 2.75 1.55 .70 .139 8.88 4.37 3.22 2.71 1.66 .65 .048 216

251 9.32 5.39 5.93 2.81 1.59 .70 .139 7.72 a. O6 3.13 2.74 1.70 .75 .083 231

246 9,55 5._3 3.97 2.83 1.61 .71 .143 8.15 4.2a 3.26 2.82 1.81 .80 .115 246

261 10.12 5.51 a.01 2.86 1.64 .70 .145 7.81 4.09 3.18 2.74 1.77 .79 .111 261

276 10.66 5.53 4.03 2.88 1.6a .69 .143 6.66 3.49 2.85 2.a8 1.62 .75 .100 276

291 10.84 5.51 4.04 2.89 1.67 .69 .1k7 k.48 2.56 2.21 2.09 1.36 .65 .069 291

306 9.69 5.30 3.90 2.78 1.60 .71 .139 6.31 3.24 2.55 2.20 1.37 .58 .035 306

321 8.42 4.77 3.52 2.49 1.38 .63 .119 6.51 3.31 2.53 2.20 1.35 .87 .037 321

336 T.52 4.a3 3.33 2.35 1.27 .59 .101 6.65 3.3a 2.56 2.20 1.33 .56 .035 336

351 7.21 a.3l 3.27 2.29 1.21 .56 .095 6.63 3.33 2.56 2.21 1.33 .86 .030 351

_p, lblsq in., at -

_nom '

deg

6

21

36

51

66

81

96

tll

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

x/c =

0.017

6.04

5.99

5.96

5.87

5.74

5.2_

4.67

_..25

4.50

5.20

5.61

5.52

5.56

5.37

5.72

6.6_

6.29

5.26

4.88

4.79

5.31

5.83

6.15

6.26

r/R : 0.85 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.040 0.090 0.130 0.168 0.233 0.335 0.500 0.625 0.769 0.915

4.53 3.16 2.35 2.08 1.63 1.1a .56 .48 .27 .080 6

a.53 3.1a 2.33 2.08 1.62 I.la .5a .46 .26 .080 21

4.50 3.14 2.31 2.07 1.61 1.13 .5a .a6 .26 .072 36

4.47 3.14 2.28 2.05 1.58 1.12 .52 .a4 .25 .068 51

4.39 5.14 2.23 2.02 1.55 1.13 .51 .a3 .24 .056 66

4o00 2.92 2.00 1.88 1.42 1.06 .aT .39 .22 .0a6 81

3.53 2.57 1.88 1.63 1.24 .95 .40 .36 .19 .032 96

3.16 2.36 1.76 1.52 l.lO .87 .36 .33 .18 .028 Ill

3.35 2.a9 1.78 1.58 1.19 .93 .42 .38 .22 .050 126

3.90 2.87 2.04 1.85 1.38 1.03 .aT .43 .24 .060 141

4.21 3.06 2.20 1.98 1.50 I.I0 .50 .aS .25 .06a 156

4.16 3.05 2.25 2.04 1.57 1.16 .57 .49 .28 .082 171

4.21 3.10 2.30 2.07 1.63 1.21 .61 .53 .31 .092 186

4.02 2.96 2.19 2.00 1.55 1.18 .59 .52 .31 .092 201

4.25 3.09 2.32 2.08 1.64 1.21 .62 .5a .32 ,098 216

4.81 3.a6 2.65 2.31 1.79 1.30 .66 .56 .33 .106 231

4.55 3.28 2.49 2.18 1.67 1.21 .61 .53 .31 .092 246

3.88 2.8a 2.12 1.90 1.45 1.09 .56 .a9 .29 .076 261

5.61 2.60 1.91 1.73 1.35 1.02 .52 .a6 .27 .080 276

3.53 2.5a 1.83 1.67 1.30 .97 .48 .a2 .24 .068 291

3.91 2.79 2.08 1.85 I.a6 1.06 .53 .aS .26 .072 306

4.32 5.02 2.26 2.00 1.56 1.12 .56 ._7 .21 .07a 521

4.59 3.21 2.40 2.11 1.66 1.17 .59 .49 .28 .082 336

4.70 3.28 2.46 2.17 1.69 1.19 .60 .a9 .29 .082 351
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TABLE 61 - Continued

FLIGHT 50, LEVEL ACCELERATINU FLIGHT OUT OF GROLrHD EFFECT

(SEE FIG. 12, t = 12.8 SECONDS)

(a) Differential pressures - Concluded

_p, lb/sq in., at -

_nom' r/R = 0.75

deg x/c = x/c = x/c = x/c =

0.0_7 0.090 0.168 0.239

6 _.79 2.50 1.96 1.51

21 _.78 2._6 1.95 1.s2
36 _.8_ 2.52 1.99 1.5_

51 k.79 2.k8 1.99 1.55

66 _.7_ 2._ 1.98 1.5k

81 k.50 2.2k 1.88 I.k5

96 k.09 2.03 1.73 1.3k

111 3.76 1.91 1.6k 1.27
126 5.58 1.86 1.58 1.2k

lkl 3.55 1.88 1.57 1.23

156 3.59 1.92 1.60 1.2k

171 3.56 1.91 1.59 1.23

186 3._3 1.86 1.5_ 1.21

201 3.3k 1.79 I._9 1.17

216 3.33 1.79 1._9 1.16

231 3.38 1.77 1._8 1.16

2_6 3.k3 1.78 1._9 1.16

261 3.51 1.79 1.52 1.18

276 3.56 1.80 1.53 1.18

291 3.72 1.88 1.57 1.22

306 3.96 2.05 1.67 1.29

321 _.23 2.19 1.76 1.36

536 k.50 2.35 1.86 1.kk

351 _.7k 2.k8 1.95 1.50

x/c = x/c = x/c =

0.335 0.625 0.915

1.01 .kS .109

1.01 .kS .103

1.01 .k5 .109

1.00 .kk .103

.99 .k3 .I01

.91 ._0 .092

• 83 .35 .083

.81 .33 .081

•79 .33 .076

• 80 .33 .078

• 82 .33 .083

.82 .3k .087

•81 .35 .095

.77 .35 .092

• 78 .35 .090

.79 .35 .090

.78 .35 .085

• 80 .35 .085

.81 .36 .085

.82 .37 .087

.87 .39 .090

.92 .kl .099

• 95 .k3 .103

1.00 ._5 .111

rta = 0.55

x/c = x/c = x/c = x/c =

0.017 0,090 0.168 0.233

2.6k 1.36 .93 .7k

2.71 1.kO .96 .76

2.7_ 1.k2 .96 .77

2.88 1.k9 1.01 .80

2.87 1._8 1.01 .80

2.73 1.kO .95 .75

2._5 1.30 .86 .68

2.35 1.26 .83 .65

2.21 1.18 .77 .61

2.10 1.13 .7k .59

2.01 1.08 .72 .56

2.00 1.07 .71 .56

1.97 1.07 .70 .55

1.86 1.01 .66 .53

1.72 .93 .61 .k9

1.71 .92 .61 .k9

1.75 .95 .63 .50

1.82 .95 .6k .51

1.88 .97 .66 .53

1.9_ .98 .68 .5k

2.03 1.03 .71 .57

2.18 1.12 .77 .61

2.31 1.20 .82 .65

2.51 1.31 .89 .71

_nonri t

x/c = x/c = x/c = deg

0.335 0.625 0.915

.59 .3_ .096 6

•60 .35 .099 21

.61 .36 .101 36

.63 .36 .107 51

• 6_ .35 .105 66

.60 .33 .102 81

• 55 .32 .I02 96

.5k ._0 .099 111

•50 .29 .097 126

.k8 .28 .093 Ik1

.k7 .28 .092 156

._6 .27 .091 171

._6 .27 .086 186

.k3 .25 .081 201

.kl .25 .078 216

.kO .2k .075 231

._0 .25 .071 2k6

.kl .25 .070 261

.k3 .26 .072 276

.k3 .27 .072 291

•kS .28 .075 306

.k8 .28 .078 321

•52 .30 .085 336

• 56 .3k .090 351

nom '

deg

6

21

36

51

66

81

96

111

126

lkl

156

171

186

201

216

231

2k6

261

276

291

306

321

336

351

r/R = 0.40

x/e : xlc = x/c =
0.042 0.158 0.300

l.lk .57 .37

1.22 .60 .39

1.2_ .61 .kO

1.27 .62 .kO

1.25 .61 .kO

1.22 .59 .38

1.11 .5k .35

l.Ok .50 .33

.97 .k7 .31

• 95 ._6 .30

.95 .kS .30

.91 .kS .30

•88 .k3 .29

•79 .39 .26

.71 .35 .2k

•68 .33 .22

• 65 .32 .22

• 68 .33 .22

• 72 .35 .23

• T5 .37 .25

•80 .kO .26

• 89 .k_ .29

.97 .k9 .52

1.07 .53 .35

_p, lb/sq in., at -

x/c =

0.600

.20

.21

.21

.21

.21

.20

.20

.19

.18

.18

.17

.17

.16

.15

.15

.lk

.lk

.lk

.lk

.15

.15

.16

.18

.19

x/c =

0.910

.065

.068

.072

.070

.072

.068

.066

.065

.063

.060

.058

.052

.052

.Ok6

.0_6

.0%0

.039

.Ok1

.Okl

.Okk

.0_5

.050

.OSk

.061

r/R = 0.25 _nom'

x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910

• k9 .2_ .16 .08 .018 6

•52 .26 .17 .08 .019 21

• 53 .26 .17 .08 .020 36

• 53 .26 .17 .08 .018 51

.55 .27 .18 .08 .023 66

.5k .26 .17 .08 .022 81

.50 .25 .16 .07 .022 96

.kS .22 .lk .07 .020 111

• h3 .21 .Ik .07 .020 126

• k3 .21 .13 .07 .022 Ikl

.k3 .21 .1_ .06 .020 156

.kk .22 .Ik .07 .023 171

.k3 .21 .1_ .07 .022 186

.37 .18 .13 .06 .022 201

.29 .Ik .I0 .05 .010 216

.2k .11 .08 .Ok .007 231

.20 .09 .07 .Ok .005 2k6

• 19 .09 .07 .03 .OOk 261

• 20 .09 .07 .03 .003 276

• 22 .10 .07 .Ok .002 291

.27 .12 .09 .05 .003 306

.33 .15 .10 .05 .009 321

.39 .19 .13 .06 .012 336

.kk .21 .15 .07 .012 351

303



TABLE 61 - Continued

FLIGHT 50, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(SEE FIG. 12, t = 12.8 SECONDS)

(b) Section aerodynamic loading

6
21
36
51
66
81
96

II1

126
lkl
156
171
186
201

216
231
2k6
261
276
291
306
321

336
351

Section aerodynamic loading, l, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.g5

2.31
2.k7
2.50
2.k8
2.5_
2.k6

2.32
2.08
2.00
!.98
1.98
2.06

2.02
1.79
1.36
1.13

.97

.90

.92
1.00
1.211
1.51

1.81

2.05

5.5k
5.87

6.00
6.07
5.99
5.77
5.36
5.05
k.77
11.66

11.5k
k.k8
k.31
3.90
3.60

3.111
3.31

3.111
3.56
3.7k
3.9k
k.56

11.78
5.26

9.71
9.97

10.09
10.51
10.115

9.85

9.11
8.75
8.30
7.92
7.70
7.58

7.52
7.07
6.72
6.60
6.70
6.86

7.07
7.18
7.52
8.00
8.53
9.31

16.79
16.71
16.93
16.76
16.k9
15.113
13.99

13.23
12.82
12.85
13.11

13.111

12.91
12.51
12.511

12.511
12.57
12.718
12.89
13.31
!k.19
15.011

15.91
16.7k

19.35
19.15
19.09

18.80
18.59
17.17
15.22
13.95
Ik.99
17.17

18.33

18.89
19.k5
18.8]
19.65
21.611
20.1111
17.87
16.59
15.89
17.kk

18.70
19.71
20.08

20.18
19.66
19.116
19.k6

19.7k
19.20
17.2k
16.37
22.39
25.13
25.711

27.65
28.6k
28.58
27.93
27.37
28.93

28.11
25.08
19.58
21.89
21.97
22.03
22.02

21.56
20.211
20.62
21.06
22.k9
211.78
28.32

31.61
30.50

30.92
30.63
30.61
30.25
29.97
30.12
30.98

31.11k
32.11
32.k6
32.69
31.21
27.57
25.11k
211.56

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
I
2
3

11
5

6
7
8

9
10

1_.290
1.288

.023
-.032

.006

.006

.000

.012

.003

.009
~.009

-.1135
-.018

.018
-.009

.006

-.009
.023
.018

-.003
.003

10

8s = AO + Z

n=l

+ Bn, s sm

Flap motion

an, s, deg bn, s, deg

0 k.162
1 .078
2 .090
3 .Ok5

.016
5 .000

6 .02k
7 -.016
8 .000
9 .012
I0 .OOk

-. 359
.09k

-.008
.Ok5

-.016
-.OOk

.008
-.020
-.037

-.029

10

/3s:a0+ _'- [an, sCOSn(_nom-6 °)
n= 1

+ bn, s sin n _nom- 60)]

Lag motion

0
I

2
3
k
5
6
7
8

9
10

E n, deg Fn, deg

8.058

-.105 .008
• 039 .028

-.03k -.023
-.019 .0111

.011 .0011
-.016 -.003

• 005 .000
• 001 -.003

-.007 -.005
-.009 -.003

=E0+

+ F n

10

Z [En c°s n (_nom - 6°)

n= i

sin n (_Ynom - 60)]

304
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TABLE 61 - Concluded

FLIGHT 50, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(SEE FIG. 12, t = 12.8 SECONDS)

(e) Flapwise bending moment

_nom _

deg

6

21

36

51

66

81

96

111

126

1_.1

156

171

186

201

216

231

2_6

261

276

291

306

321

336

351

Flapwise bending moment, in-lb, at -

r/R : 0.150 r/R : 0.275 r/R = 0.375 r/R : 0.450 r/H = 0.575 r/H = 0.650 r/R = 0.800 r/R : 0.925

69_

_Sk

990

1_57

933

1321

1321

1_23

1_35

1731

1663

2176

1571

1503

1868

1651

1521

1503

1628

1001

1161

118k

659

933

380

2_.8

569

8_2

809

73_

262

136

398

597

967

832

-1918

-375

-165

-22

_165

550

-1515

-16fi6

-1982

-1753

-108_

-362

9_1

883

932

1031

1361

lkkk

1205

1130

1361

1_03

13_5

1592

1708

1700

16k2

1312

1196

850

967

967

109_

1293

1889

175k

1772

1609

17k5

1756

1935

2152

2260

2522

2305

18C8

1609

886

6_6

789

1027

Ik57

1896

1791

192_

1915

1752

1819

213_

2220

233k

2669

2296

1838

1333

_55

-195

25_

606

13_5

1_2

1653

1908

1978

l_9k

1521

1917

1996

22k2

2_01

1908

1389

25_

-873

-25_3

-2911

-3538

-3080

-219k

-1110

-35_

363

950

1617

1597

1995

2223

2233

1875

1766

207_

2_22

2811

2681

206k

1059

-592

-1995

_nom'

deg

6

21

36

51

66

81

96

III

126

1_1

156

171

186

231

216

231

2_6

261

276

291

306

321

3]6

351

([) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.825

-k532

-_158

-3783

-295J

-2806

-2255

-1520

-967

-120

596

-6

-120

108

-967

-207_

-2888

-]913

-_17_

-53k6

-7267

-7767

-7169

-6958

-6195

r/H = 0.375 r/R = 0.575

-65_5 3135

-685_ 2831

-685_ 2575

-6593 2_31

-6121 3391

-5_38 358_

-5356 J071

-59_2 2607

-6398 1615

-6_6_ 1279

-6170 2095

-5796 2719

-5551 2255

-6300 2207

-7082 1505

-79_5 k_7

-8856 239

-8921 47

-8671 _7

-882_ 1567

-897G 1231

-8873 1503

-79k5 2_31

-7k07 3167

(g) Blade torsional moment and pitch-horn load

_dno m ,

deg

6

21

36

51

66

81

96

111

126

1_1

156

171

186

201

216

231

2k6

261

276

291

306

321

336

351

Torsional moment, in-lb, at-

r/R : 0.15 r/R = 0.50

2_ 259

59 252

1_5 3_I

287 _16

399 k99

363 _89

3_k k75

356 k39

klk k37

326 ]76

212 2_2

255 279

209 299

kl Ik3

-60 7_

-85 52

-50 8_

-117 27

-213 -18

-151 31

-69 139

-I00 11_

-128 180

-65 210

Pitch-horn

load, Ib

5k

66

76

100

109

108

98

91

96

83

7k

67

5_

26

9

8

9

5

k

13

25

26

23

37

306



TABLE 62

FLIGHT 50, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(SEE FIG. 12, t = 15.6 SECONDS)

(a) Differential pressures

Ap, lb/sq in., at -

_nom' r/R = 0.95

deg x/c = x/c = x/c = x/c = x/c =
0.017 0.090. 0.168 0.233 0.335

6 6._7 3.98 3.20 2.14 1.12

21 5.81 3.7k 3.09 2.01 1.01

36 5.51 3.67 3.10 1.98 .93

51 5.32 3.60 3.08 1.96 .88

66 5.30 3.63 3.14 1.99 .86

81 5.83 3.93 3.36 2.09 .93

96 7.25 k.70 3.65 2.37 1.12

111 8.75 5.46 4.18 2.75 1.38

126 9.30 5.69 4.37 2.90 1.50

1h1 9.06 5.62 4.35 2.89 1.53

156 8.67 5.38 4.19 2.80 1.50

171 8.05 5.07 _.01 2.68 1.k4

106 7.74 k.90 3.81 2.63 1.42

201 7.76 4.87 3.72 2.61 1.43

216 7.80 4.82 3.68 2.61 I._4

231 7.99 4.85 3.69 2.63 1.47

246 8.38 4.97 3.7_ 2.68 1.51

261 8.81 5.09 3.80 2.76 1.58

276 9.22 5.24 3.86 2.78 1.63

291 9.13 5.09 3.73 2.66 1.56

306 8.22 k.67 3.45 2.44 1.39

321 7.31 4.32 ].21 2.27 1.24

336 6.84 4.12 3.14 2.20 1.18

351 6.78 h.12 3.24 2.22 1.18

r/R = 0.90 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

.54 .087 6.72 3.35 2.61 2.19 1.3k .55 .029 6

.48 .069 6.31 3.16 2.48 2.09 1.28 .51 .006 21

• 46 .060 6.01 3.02 2.40 2.06 1.21 .49 -.004 36

•_5 .053 5.70 2.86 2.29 2.02 1.18 ._6 -.021 51

•43 .053 5.49 2.81 2.23 2.01 1.13 .45 -.030 66

._6 .057 5.22 2.72 2.18 1.96 1.12 .44 -.044 81

• 51 .061 k.36 2.36 1.92 1.80 1.07 .k3 -.039 96

.59 .087 3.41 1.96 1.74 1.74 1.05 ._8 -.009 111

• 63 .093 3._5 2.0_ 1.94 1.93 1.18 .5_ .013 126

• 65 .103 _.59 2.93 2.60 2.50 1.51 .68 .065 141

• 66 .105 6.97 3.98 3.07 2.78 1.68 .71 .068 156

• 65 .115 9.13 h.53 3.29 2.72 1.63 .59 .006 171

•66 .121 9.71 _.69 3._0 2.80 1.70 .62 .021 186

• 68 .131 10.13 k.80 3.49 2.86 1.73 .6_ .035 201

.68 .137 I0.47 k.89 3.57 2.90 1.78 .68 .056 216

.70 .141 11.05 k.93 3.61 2.90 1.81 .69 .068 231

• 71 .147 11.62 4.9_ 3.61 2.89 1.83 .69 .076 246

.74 .155 10.90 _.62 3._3 2.78 1.79 .69 .091 261

•75 .164 6.92 3.51 2.68 2.27 1.51 .60 .041 276

.71 .149 6.04 3.11 2.44 2.10 1.3_ .56 .018 291

.6k .129 6.02 3.0_ 2.39 2.06 1.30 .55 .041 306

.59 .109 6.31 3.17 2.k6 2.06 1.28 .55 .039 321

.56 .103 6.58 3.31 2.53 2.19 1.33 .56 .037 336

.58 .I05 6.88 3.49 2.65 2.25 1.57 .57 .041 351

Ap, lb/eq in., at -

1_Jrtol, n _

deg x/c : x/c = x/c = x/c = X/C =

0.017 0.040 0.090 0.130 0.168

6 6.69 5.00 3.48 2.60 2.28

21 6.39 _.86 3.36 2.50 2.21

36 6.10 4.66 3.24 2.37 2.12

51 5.8_ _._5 3.1_ 2.25 2.05

66 5.56 _.22 3.06 2.08 1.9_

81 5.12 3.91 2.86 2.01 1.80

96 _.51 3._0 2,55 2.01 1.58

111 k.15 3.12 2.32 1.80 1.60

126 4.25 3.19 2.34 1.79 1.61

141 h.88 3.65 2.67 1.91 1.69

156 5.42 k. 11 3.02 2.16 1.98

171 5.12 3.91 2.92 2.09 1.91

186 4.9R 3.79 2.87 2.08 1.93

201 4.69 3.61 2.79 2.03 1.88

216 _.25 3.23 2.58 1.97 1.77

231 3.96 3.01 2.38 1.77 1.6_

246 _.12 3.06 2.34 1.73 1.60

261 4.56 3.31 2.50 1.83 1.66

276 4 • 85 3.57 2.59 1 • 92 1.72

291 5.05 3.69 2.66 1.96 1.75

506 5.26 3.87 2.76 2.03 1.8_

321 5.66 4.22 2.94 2.20 1.95

3_6 6.22 4.64 3.2h 2.41 2.13

351 6.70 5.00 3.k6 2.61 2.28

r/R = 0.85

x/c = x/c = x/c : x/c = x/c :
0.233 0.335 0.500 0.625 0.769

1.79 1.25 .62 .51 .29

1.73 1.21 .58 .48 .27

1.65 1.15 .53 .45 .24

1.57 1.11 .50 ._3 .23

1._9 1.08 .k7 ._0 .22

1.36 1.02 ._3 .37 .19

1.17 .92 .36 .32 .17

1.02 .83 .32 .30 .16

1.07 .86 .35 .32 .18

1.27 .97 .42 .38 .21

I._9 1.12 .51 ._3 .25

1.49 1.14 .5k ._8 .28

1.52 1.17 .58 .52 .31

1.49 1.17 .60 .53 .32

1.kl 1.13 .58 .52 .32

1.30 1.06 .55 .50 .31

1.26 1.01 .53 .48 .30

1.32 1.01 .53 .47 .30

1.3_ 1.01 .51 .45 .28

1.36 1.02 .51 .43 .26

1.42 1.Ok .52 .4_ .26

1.5k 1.11 .55 .46 .28

1.66 1.18 .60 .50 .29

1.79 1.25 .64 .53 .31

degx/c =

0.915

.092 6

.078 21

.074 36

•062 51

•052 66

.032 81

.016 96

.012 111

.024 126

• 046 1_1

• 060 156

.070 171

• 086 186

• 098 201

.192 216

.098 231

.096 246

• 098 261

.082 276

.074 291

.072 306

•08_ 321

.092 336

.100 351

_07



(I
TABLE 62 - Continued

FLIGHT 50, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(SEE FIG. 12, t = 15.6 SECONDS)

(a) Differential pressures - Concluded

ap, lb/sq in., at -

W i r/R = 0,75 r/R = 0.55 Whom'
no nl_ ;

deg x/c = x/c = x/c = x/c = x/c = xlc = x/c = x/c = x/c = x/c = x/c = xtc = x/c = x/c = deg

0.017 0.090 0,168 0.233 0,335 0.625 0.915 0.017 0t0_0 0.168 0.233 0.335 0.6_5 0.915

6 5.16 2.68 2.08 1.61 1.10 .49 .115 2.79 1.46 .98 .79 .63 .36 .098 6

21 5.13 2.65 2.07 1.60 1.08 .47 .113 2.87 1.47 .99 .80 .63 .36 .098 21

36 5.00 2.56 2.03 1.57 1.05 .W5 .109 2.85 1.48 .99 .80 .64 .36 .102 36

51 k.83 2.48 2.00 1.54 1.00 .43 .106 2.81 I.kk .98 .78 .62 .36 .103 51

66 k.59 2.34 1.93 1.49 .95 .41 .095 2.72 1.38 .94 .75 .60 .]6 .105 66

61 k.32 2.18 1.85 1.42 .88 .37 .087 2.61 1.35 .90 .72 .58 .33 .105 81

96 3.97 t.97 1.72 1.33 .80 .35 .081 2.41 1.29 .84 ,66 .54 .52 .102 96

111 3.64 1.84 1.50 1.26 .74 .32 .078 2.28 1.22 .80 .63 .52 .30 .104 111

126 3.61 1.89 1.54 1.27 .79 .33 .081 2.25 1.20 .79 .62 .51 .30 .103 126

141 3.71 1.97 1.66 1.29 .83 .]_ .078 2.22 1.17 .78 .62 .51 .30 .102 1_!

156 3.62 1.96 1.60 1.27 .82 .34 .081 2.18 1.15 .76 .61 .49 .30 .101 156

171 3.49 1.93 1.56 1.25 .82 .35 .095 2.11 1.1_ .75 .60 .49 .29 .098 171

186 3.49 2.00 1.62 1.29 .85 .38 .099 2.08 1.13 .74 .59 .48 .30 .096 186

291 3.89 2.11 1.7k 1.37 .91 .kO .101 2.01 1.09 .72 ,57 .k7 ,29 ,091 201

216 k.09 2.09 1.75 1.55 .93 .39 .097 1.96 1.07 .71 .56 .46 .28 .085 216

231 3.98 2.01 1.69 1.30 .90 .39 .097 1.89 1.03 .69 .54 .kk .28 .083 231

2_6 3.95 1.99 1.67 1.29 .88 .39 .092 1.87 .99 .68 .5k .kk .29 .078 2k6

261 3.91 t.97 1.65 1.28 .88 .39 .097 1.91 .98 .69 .55 .45 .27 .074 261

276 3.86 1.95 1.62 1.25 .86 .]8 .087 1.95 1.00 .70 .56 .45 .27 .074 276

291 3.85 1.94 1.61 1.25 .86 .37 .085 1.98 1.01 .71 .56 .45 .28 .072 291

306 3.90 1.97 1.63 1.26 .85 .38 .090 2.02 1.0_ °72 .57 .46 .28 .072 306

321 4.14 2.15 1.73 1.55 .88 .40 .099 2.12 1.07 .75 .59 .47 .29 .078 321

336 k.51 2.k0 1.89 1.45 .98 .kk .103 2.37 1.23 .84 .67 .54 .32 .088 336

351 k.91 2.61 2.02 1.57 1.07 .48 .115 2.62 1.36 .93 .74 .59 .35 .095 351

_p, lb/sq in., at -

Snore' r/R = 0.40 r/R = 0.25 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x,/c = x/c = deg

0042 0.158 0.300 0.600 0910 0042 0.158 0.300 0.600 0.910

1.20 .59 .39 .21 .070 .50 .24 .16 .08 .013 62 1.25 .61 ._0 .22 .069 .54 .25 .17 .08 .017 21

36 1.26 .61 .kO .21 o071 .52 .26 .17 .08 .019 36

51 1.25 .61 .kO .21 .075 .51 .25 .17 .08 .017 51

66 1.22 .59 .39 .21 .075 .53 .26 ,17 .08 .015 66

81 1.17 .56 .37 .20 .070 .52 .25 .16 .07 .022 81

96 1.09 .52 .34 .19 °068 .47 .23 .t5 .07 .017 96

Ill 1.02 .49 .32 .19 .065 .43 .21 .lk .07 .017 111

126 1.01 .k9 .32 .19 o067 .42 .20 .13 .06 .016 126

141 .99 .48 .32 .18 .063 .kk .21 .Ik .06 .019 141

156 1.01 .49 .32 .18 .061 .48 .23 .15 .07 .018 156

171 .99 .k8 .31 .18 .058 .52 .25 .16 .07 .026 171

186 .97 .48 .31 .18 .056 .52 .25 .17 .08 .026 186

201 .90 .45 .29 .17 .054 .46 .2] .15 .07 .020 201

216 .85 .42 .27 .16 o050 .38 .19 .13 .06 .015 216

231 .7T .39 .26 .16 ,047 .30 .lk .10 .Ok .OOT 231

246 .73 .36 .24 .15 o046 .25 .11 .08 .Ok .005 246

261 .71 .]5 .24 .lk oOkO .22 .10 .07 .03 .002 261

276 .74 .37 .24 .Ik o042 .22 .10 .07 .03 .003 276

291 .77 .]8 .25 .15 .043 .23 .10 .07 .Ok .002 291

_06 .81 .kO .26 .15 o046 .25 .11 .08 .Ok .002 306

321 .89 ._k .29 .16 .052 .29 .lk .09 .05 .002 321

_36 .97 °49 .32 .18 .058 .35 .17 .12 .06 .009 336

351 1.11 .55 .37 .20 .065 ._ .21 .lk .07 .012 351
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TABLE 62 - Continued

FLIGHT 50, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(SEE FIG. 12, t = 15.6 SECONDS)

(b) Section aerOdynamic loading

6

21

36

51

66

81

96

111

126

156

171

186

201

216

231

2_6

261

276
291

306

321

336

351

Section aerodynamic loading, I, Ib/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

2.31
2.k5

2.k6
2.38
2.kk
2.35

2.15
1.98

1.87
2.00
2.1_

2.36

2.160
2.15
1.80

1.36

1.13
.98
.99

1.02

1.12

1.30
i.65
2.0 b,

5.8k

6.03
6.01

6.00
5.86
5.58

5.26
k.98
k.97
_.87
k.87

k.80
k.Tk

10.31
I0.kl
10.k5

10.23
9.96
9.5k
9.01
8.58

8.50
8.39
8.22
8.09
8.03

18.07

17.81
17.32
16.77

15.95
lk.87

13.65
12.59
12.88
13.k2
13.25

13.1_
13.63

21.23

20.36
19.k3
18.6k
17.8k
16.55
lk.61
13.k7

13.92
15.83
18.11
18.02
18.26

22.13
20.80
19.88

18.97
21.k5
17.81
16.05
Ik.87
16.25
21.62

30.79
27.86
29.15

k.k9 7.79
k.17 7.56
3.90 7.kl
3.72 7.3k

3.58 7.28
3.67 7.33
3.81 7._
3.99 7.5k
k.36 7.87

k.83 8.86
5.k7 9.73

Ik.58
Ik.7k
lk.30

lk.12
lk. Oh,
13.78
13.69
13.82
lk.68
16.18

17.55

17.96
16.95
15.8k
15.57
16.20
16.k3

16.65
17.13
18.3_
19.95
21.37

30.06

30.97
31.72
32.22
30.86
23.5k
21.01

20.69
21.11

21.88
22.75

22.93
21.1k
20.39
19.89
19.83

21.35
2k.96
29.k6
31.21
31.1k
30.21
28.80

28.07
28.07
28.0k
28.k3
29.25
30.25
31.10

30.07
27.28
2k.87
23.7_
23.92

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 lk.326
1 1.609
2 .012

3 .023
k .029
5 .020
6 .018
7 .000
8 -.006
9 .000

10 -.OQ3

-I.781
-.003

.006
-.032

-.032
.020
.000

-.018
-.006

.000

10

n=l

+ Bn, s sin n (_nom - 60)]

Flap motion

an, s, dog bn, s, deg

0

1
2
3
k
5

6
7
8
9

10

k.227
1.216
-.053

.090
-.012
-.012
-.02k

.000
-.033

.000

.OOk

-.k57
-.00_

-.016
.016

-.037
.008

-.02k
.012

-.0_1

.00_

10

 s=ao+jansc°snI%om-0°)
n=l _ f _]

+ bn, s sin n _nom - 60)]

Lag motion

0
1
2
3
k

S
6
7
8
9

I0

En, deg Fn, deg

8.008
-.188 -.068
-.0_0 -.005

.007 -.022

.011 .02_

.01k .009
-.012 -.018
-.01_ .000

.000 .007

• 005 -.009
-.001 -.003

10

_ =E0+ I [EncoSn(_nom- 6°)

n= I

+ F n sin n (_nom- 6o)]
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TABLE 62 - Concluded

FL3GHT 50,"L'_r_I_.ACC_F_LERATING FLIGHT OUT OF GROUND EFFECT

(SEE FIG. 12, t = 15.6 SECONDS}

(e) Flapwise bending moment

_nom'

deg

-6

21

36

51

66

81

96

111

126

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/H = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

694

934

740

1082

1048

1242

1287

1378

1116

1230

1675

2097

1926

1504

1675

1937

1766

1_24

1458

1_58

1572

1356

991

626

635

487

569

677

743

866

1015

817

479

520

1139

1601

1312

949

1007

1378

1493

1337

1312

1667

1856

1823

1238

635

560

2O8

443

416

768

895

1031

Be5

$42

1410

1980

1_53

1555

1365

1609

1808

1709

1690

2152

2495

2296

15_6

26

-376

-231

-126

322

570

656

494

389

789

1390

1925

1982

18_8

1591

1591

1629

173_

I848

2163

2526

2163

1362

49_

-1550

-1946

-2113

-1550

-1136

-529

-467

-388

87

677

1081

1354

1803

1865

1407

853

809

1222

1724

1882

1856

1196

333

-661

-2850

-3427

-3666

-2920

-2253

-1408

-1039

-552

354

1010

1179

1189

1767

2005

1508

791

553

1179

1906

2174

1577

622

-452

-1636

deg

6

21

]6

51

66

81

96

III

126

1,_1

156

171

186

201

216

231

21;6

261

276

291

336

321

536

351

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.3"/5 r/R = 0.575 r/R = 0.825

-6686

-6_25

-5302

-uu88

-3413

-2339

-19_8

-760

1064

2398

1829

1568

1617

1324

608

-825

-2388

-_]87

-_162

-6302

-7793

-8314

-7956

-7125

-7912

-7798

-7326

-6858

-6349

-5633

-5_38

-5128

-5503

-5682

-5307

-4917

-_330

-5242

-5551

-6886

-6984

-781_

-8580

-887]

-9426

-8173

-7993

-7375

2253

2429

2_29

2925

3293

3309

3613

3165

225]

1565

2285

3261

3069

3021

2013

1661

1293

1085

589

621

17_1

2253

]213

2877

(g) Blade torsional moment and pitch-horn load

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Torsional moment, in-lb, at-

r/R : 0,15 r/R = 0.50

180 410

215 _04

155 404

169 388

318 454

436 549

398 532

Pitch-horn

load, Ib

92

100

88

90

105

117

10'/

32_ 4'/2

432 501

540 539

449 k35

281 269

164 225

174 204

86 176

56 138

-_2 I05

-71 49

-86 ]2

-121 42

-199 -11

-337 -23

-298 8

-85 191

96

96

94

67

39

28

20

17

12

9

6

9

14

9

12

26

66

311



TABLE 63

FLIGHT 50, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(SEE FIG. 12, t = 18.4 SECONDS)

(it) Differential presjures

Ap, [b/sq in., at -

#nora' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = XlC = xlc = x/c = x/c = XlC = x/c = x/c= x/c = x/c = x/c = x/c = x/c = deg
0.017 O.09Q 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

6 6.kO k.03 3.27 2.17 1.11 .53 .077 7.03 3.56 2.69 2.28 1•kl .56 .020 6

21 5.96 3.93 3.21/, 2.09 1.01 .k8 .056 6.65 3.38 2.60 2.20 1.35 .52 -.OOk 21

36 5.k6 3.72 3.16 2.00 .93 .kS .Ok8 6.13 3.15 2._3 2.11 1.2k .kS -.021 36

51 5.05 3.55 3.08 1.96 .82 ._2 .037 5.1/,9 2.83 2.25 2.01/, 1.13 .kk -.039 51

66 5.36 3.73 3.21/, 2,03 .83 •1/,3 .0_1 5.25 2.71/, 2.18 1.98 1.09 .k3 -.OSk 66

81 6.53 k.36 3.53 2.21 .95 .kS .Ok8 k.59 2.1/,3 1.99 1.82 1.05 .kl -.061 81

96 8o1/,2 5,36 !k,13 2.65 1.27 ,53 .057 ],75 2,07 1,79 1,72 1.00 o1/,3 -•050 96

III 9.01 5.6_ k•39 2.87 1.k_ .61 .077 3.23 1.93 1.80 1.81 1.09 .52 .000 III

126 8.1/,8 5.1/,3 k.26 2.81/, 1.k5 .63 .085 3.52 2.55 2.37 2.32 1.33 .55 -•021 126

Ikl 7.82 5.09 k. O7 2.68 1.39 .63 .097 8.20 k.38 3.23 2.70 1•59 .58 .006 1_1

156 7.19 _.7k 3.86 2.56 1.32 ,62 .103 9.36 k.62 3.36 2.77 1.63 .59 -.OOk 156

171 7.17 k.66 3.70 2.51 1.32 .63 .109 9.19 k.62 3.39 2.81 1.68 .6k •029 171

186 7.23 k.6k 3.$9 2.51 1.3U .65 .121 9.26 k.66 3.1/,2 2.82 1•70 .67 .Okk 186

201 7.51 k.59 3o51 2.k8 1.35 .65 .127 9.1/,0 k.66 3.1/,3 2,82 1.72 .69 .OSk 201

216 7.66 k.67 3•58 2.5k 1.1/,0 .67 .133 9.90 k.78 3.k9 2.83 1.76 .69 .065 216

231 8.09 k.82 3.61/, 2.61 I.k8 .69 .1_3 10.87 k.87 3.55 2.85 1.78 .69 .07k 231

2_6 8.52 k.95 3.72 2.67 1.53 .71 .lk7 11.62 k.85 3.51 2.82 1.76 .65 .069 21/,6

261 9.18 5.18 3.82 2.76 1.61 .73 .155 9.01/' _.10 3.09 2.5_ 1.63 .62 .133 261

276 9.k9 5.18 3.78 2.72 1.59 ,71 .152 5o1/,1/, 2.81/, 2.32 2.01 1.30 .k9 -.026 276

291 8.1/,8 k.72 3.k7 2.1/,7 1.1/,3 .66 .127 5.81/, 2.93 2.32 2.02 1.26 .55 .01/,k 291

306 6.86 k.08 3.06 2.17 1.17 .55 .099 6.02 3.01 2,3k 1.98 1.21/' .53 .037 306

321 6.2_ 3.80 3.00 2.05 1.08 .52 .093 6.2k 3.13 2._0 2.06 1.25 •52 .037 321

336 6.33 3.86 3.1_ 2.09 1.09 .53 .089 6.63 3.31/, 2.56 2.12 1.31 .55 .037 336

351 6.59 k.07 3.27 2.19 1.11/, •55 .089 7.08 3.60 2.72 2.28 1•1/,2 .58 .035 351

Ap, Ib/sq in., at -

r/R = 0.85

x/c= x/c= x/c= x/c=
0,090 0,130 0.168 0,233

deg x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.040 0.335 0,500 0,625 0,769

6 7.12 5.39 3.71/, 2.79 2.1/,5 1.9] 1.31/, .66 .56 .30

21 6.82 5.19 3.61 2.65 2.35 1.81/, 1.27 .60 .51 .27

36 6•39 k.86 3.kl 2.k7 2.22 1.70 1.21 .55 .1/,7 .2k

51 5.68 14.35 3. 12 2. 16 2.01 1.5k 1.09 .k7 .kO .21

66 5.2k 1_.02 2.93 2. 12 1.85 1.39 1.03 .k2 .38 • 19

81 k.58 3.56 2.62 2.06 1.66 1.20 .9k .37 ,32 ,17

96 k.18 3.20 2.37 1.8a 1.63 1.01/, .8_ .3k .29 .15

11 1 k. 19 3. 16 2.33 1.79 1.62 1.01/, .Sk .32 .30 • 16

126 k.58 3.k0 2.57 1.83 1.67 1.21 .92 .37 .1k .19

%kl W•78 3.58 2.72 1.93 1.7_, 1 . 35 1 .Ok ._6 .kl .23

156 k•75 3.66 2.80 2.05 1.83 I.kl4 I. 1 I .5k .1/,8 .28

171 5.18 3.99 3.02 2.21 2.02 1.59 1.22 .63 .55 .33

186 5.81 k.53 3.35 2.k7 2.26 1,79 1.31/, .71 .61 • 37

201 6.22 _..78 ].!k6 2.59 2.33 1.85 1.38 .7k .6k .39

216 5.kO k.18 3.10 2.36 2.11/, 1.72 1.30 .71 .62 .39

231 k.61 3.5k 2.75 2.09 1.91 1.5] 1.20 .65 .57 .36

2_6 I_..k5 3.31 2.51 1.86 1.72 1.38 1.06 .57 .51 .32

261 k.6k 3.k3 2.51 1.81/, 1.66 1.32 !.00 .51 .k6 .28

276 _..80 ].51 2.59 1.87 1.68 1.32 .98 .50 .kS .26

291 k.99 3.68 2.66 1.93 1.72 1.35 1.00 .50 .!kk .26

306 5.1/,3 I_.00 2.81 2.08 1.86 I.k6 1.05 .53 .k6 .26

321 5.99 k.k5 ].09 2.31 2.03 1.60 1. 1 1 .57 .k8 .27

336 6.58 _.B6 3.kl 2.57 2.21/, 1.77 1.22 .63 .52 .29

351 7.1k 5.29 ].70 2.77 2.1k2 1.92 1.32 .67 .56 .32

I]/110111 '

X/C = deg

0,915

• 101/, 6

.086 21

.072 36

.050 51

.038 66

.02k 81

.002 96

.010 III

.032 126

.Ok6 lkl

.072 156

.100 171

.118 186

.138 201

.136 216

.12_ 231

.100 21/'6

.08k 261

• 080 276

.OTk 291

.078 306

.088 321

• 100 336

.t1_ 351
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TABLE 63 - Continued

FLIGHT 50, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(SEE FIG. 12, t = 18.4 SECONDS)

(a) Differential pressures - Concluded

deg x/c = x/c = x/c =

0.017 0.090 0.168

6 5.62 2.95 2.26

21 5.55 2.85 2.22

36 5.59 2.76 2.18

51 5.03 2.5k 2.05

66 k.59 2.]0 1.92

81 k.16 2.05 1.78

96 3.78 1.88 1.53

111 3.67 1.91 1.53

126 3.70 1.99 1.59

lkl 3.67 2.02 1.61

156 5.59 2.Ok 1.63

171 k.]3 2.k9 2.00

186 5.19 2.81 2.20

201 5.2k 2.6k 2.10

216 5.09 2.55 2.00

231 k.59 2.18 1.78

2_6 k.15 2.00 1.68

261 3.8k !.89 1.59

276 3.78 1.90 1.58

291 ].80 1.92 1.57

306 3.96 2.Ok 1.6k

321 _.33 2.31 1.81

3]6 k.82 2.62 2.01

351 5.30 2.87 2.20

Ap, lb/sq in., at -

r/R = 0.75 r/R = 0.55 ISno m,

x/c = x/c = x/e = x/c = x/c = x/e = x/c = x/c = x/e = x/c = x/c = deg

0.23_ 0.335 0.625 0.915 0.017 .0,0_0 0.168 0.233 0.335 0.6_5 0.915

1.Tk 1.19 .52 .106 3.16 1.65 1.11 .88 .69 .39 .106 6

1.72 1.15 .50 .097 3.21 1.66 1.12 .89 .?0 .k0 .106 21

1.69 1.11 .k7 .095 3.17 1.6k 1.11 .88 .69 .38 .109 36

1.59 1.02 .k] .097 3.03 1.5k 1.05 .85 .66 .38 .109 51

1.k9 .92 .39 .085 2.82 l.k5 .97 .78 .61 .35 .108 66

1.38 .83 .35 .076 2.57 1.37 .89 .71 .56 .3k .108 81

1.30 .lk .31 .069 2.kk 1.30 .8k .67 .5k .]1 .105 96

1.29 .77 .32 .069 2.3_ !.2k .81 .6k .52 .31 .103 111

1.30 .81 ,32 .071 2.32 1.2k .81 .6k .52 .31 .I03 126

1.30 .Sk .3k .081 2.31 1.25 .81 .6k .52 .31 .103 lkl

1.33 .Sk .37 .090 2.29 1.25 .81 .6k .51 .30 .101 156

1.5k 1.00 .k2 .099 2.22 1.21 .79 .63 .51 .30 .096 171

1.68 1.12 .k7 .113 2.17 1.17 .78 .62 .50 .29 .093 186

1.61 1.08 °k7 .111 2.01 1.11 .73 .59 .k7 .28 .088 201

1.53 1.05 ,kS .103 1.95 1.0k .71 .57 .kS .28 .080 216

1.38 .95 °kl .099 1.93 1.01 .71 .56 .kk .27 .075 231

1.30 .91 °kO .095 1.89 .96 .69 .5k .k3 .27 .071 2k6

1.22 .85 .37 .085 1.88 .97 .69 .55 .k3 .26 .067 261

1.22 .83 .37 .085 1.91 .97 .69 .55 .k3 .27 .069 2?6

1.22 .82 .36 .083 1.99 1.02 .71 .57 .kk .28 .070 291

1.27 .Sk ,38 .092 2.11 1.0T .7k .58 .k6 .28 .071 306

1.39 .9_ °k2 .099 2.37 1.23 .83 .66 .52 .30 .081 321

1.55 1.06 .k7 .111 2.66 1.39 .9k .75 .58 .]k .092 336

1.69 1.15 .51 .11? 2.9_ 1.5k 1.0h .83 .65 .]8 .101 351

Ap, lb/sq in., at -

Snore' r/R = 0.40

deg x/c = x/c = x/c =

0.042 0.158 0.300

6 1.35 .68 .k_

21 1.39 .69 ._5

36 1._0 .68 ._

51 1.39 .67 .kk

66 1.32 .6k .kl

81 1.23 .59 .39

96 1.16 .55 .36

111 1.11 .5k .35

126 1.12 .55 .36

Iki 1.12 .55 .36

156 1.11 .5k .35

171 1.0_ .51 .3_

186 .96 .k8 .31

201 .87 .kk .29

216 .83 .hi .27

231 .76 .38 .25

2k6 .72 .36 .2_

261 .70 .36 .2h

276 .72 .36 .2k

291 .78 .39 .25

306 .85 .k2 .27

321 .97 ._8 .]2

336 1.11 .56 .37

351 1.25 .6k ._2

r/R = 0.25 _nom'

X/C = x/c = X/C = x/c = X/C = x/c = x/c = deg

0.600 0.910 0.042 0.158 0.300 0.600 0.910

.2k .OTk .56 .29 .20 .10 .018 6

.2k .076 .60 .30 .20 .09 .015 21

.23 .075 .63 .31 .20 .10 .017 36

• 23 .079 .66 .32 .21 .09 .02_ 51

.22 .077 .61 .30 .19 .09 .017 66

.21 .075 .57 .28 .18 .08 .C16 81

.21 .07] .55 .26 .17 .07 .018 96

.21 .072 .51 .25 .16 .0T .017 II1

• 20 .071 .52 .25 .16 .07 .019 126

.20 .069 .55 .26 .17 .08 .019 I_1

• 19 .065 .57 .28 .18 .08 .025 156

.19 .062 .57 .28 .18 .08 .02k 171

.18 .056 .5k .26 .17 .08 .02k 186

.17 .052 .kk .21 .1_ .07 .017 201

.16 .0_8 .3k .16 .11 .05 .011 216

• 15 .Oh] .25 .12 .09 .Oh .C07 231

.lk .0_2 .20 .09 .07 .03 .000 2k6

• I_ .038 .20 .09 .06 .03 .083 261

.lk .Ok2 .19 .09 .06 .03 -.005 276

.15 .Ok3 .21 .09 .07 .03 .000 291

.16 .0_8 .2_ .11 .08 .Ok -.006 306

.18 .OSh .32 .15 .10 .05 .005 321

.20 .06k .k3 .20 .tk .07 .007 336

.23 .072 .50 .26 .17 .09 .016 351

313



TABI_E 63 - Continued

FLIGHT 50, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(SEE FIG. 12, t = 18.4 SECONDS)

(b) Section aerodynamic loading

Section aerodynamic loading, l, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

6 2.72
21 2.77

36 2.88
51 2.98
66 2.76
81 2.56
96 2.52

111 2.29
126 2.35

i51 2.55
156 2.59
171 2.58
186 2.k7
201 2.02

216 1.58
231 !.18
246 .89
261 .88
276 .81
291 .93
306 1.05

321 1.55
336 1.93
351 2.55

6.58
6.70
6.65

6.60
6.26
5.91
5.58
S,k6
5°_6

11.55
11.60
11._3

10.96
10.21

9.53
8.99
8.75
8.72

19.59
19.03
18.53
17.12
15.65

15.12
12.75

12.80
13.21

22.81
21.68
20.35
18.20
16.91
lk.96
13.56

13.60
1k.98

5°57 8.70
5°32 8,63
5,05 8._3
k.73 8.25
5.37 7.78

k.12 7.55
3.78 7.35
3.63 7.17
3°55 7.11
3.63 7.19
5.85 7.53

k.16 7.75
k.76 8.63
5.58 9.72
6.19 10.8]

13.57 16.29
13.70 17.31
16.32 19,15
18.k6 21.39
17.93 22.25

17.26 20.55
15._8 18.32
15._8 16.72
13.53 16.11
13.53 16.25

13.35 16.55
13.99 17.58
15.51 19o06
17.51 20.97
18.99 22.71

23.07
21.85
20.23
18.50
17.68
16.16
Ik.72
15.16
18.25

26.69
28.26
28.76
29.22
29.58

30.31
31.28
31.kk
27.k0
19.56
20.18
20.23

20.68
21.87
23.k0

22.89
21.69

20.51
19.19
20.01
22.77
28.16
30.57
29.87

28.52
26.85
26.51

26.62

26.56

27.3k

28.k0
29.31
30.71
30.69
27.80
23.57
21.98
22.37
23.39

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn,s, deg

O 1W.083
I 1.781
2 .006

] .012
k .035
5 .018
6 .003
7 .006
8 .000

9 -.012
10 -.006

-1.822
.012

.018
-.012
-.012

.000
-.006
-.015

.009
-.009

I0

z ,cosn
n=l

+ Bn, s sin n (_Pnom - 60)]

Flap motion

an, s, deg bn, s, deg

0 k.129
I .6_9

2 -.098
3 .118
5 .016
5 -.029
6 .008
7 -.020
8 -.012

9 .OOk
10 -.029

-.581

.020

.OOk

.012
-.OOk
-.020

.000

.020

-. OOk
.000

10

_s:aO + _--- [an,s COS n (_nom - 6°)
n= i

+ bn, s sin n (_nom" 60)]

Lag motion

0
I
2
3

k
5
6
7
8

9
I0

En, deg

7.927
-.258
-.039

.027

.027

.OOS
-.003
-.007
-.003

.001

.000

Fn, deg

.OOk

.030
-.016
-.OIk
-.008

.000

.009

.007

.008
-.003

10

_ = E0 + _ [En cosn(t_nom - 60)

n= 1

+ F n sin n (_nom " 60)]

314
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TABLE 63 - Concluded

FLIGHT 50, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(SEE FIG. 12, t = 18.4 SECONDS)

(e) Flapwise bending moment

_nom'

deg

6

21

36

51

66

B1

96

Ill

126

141

156

171

186

201

216

231

246

261

276

291

306

321

356

351

C'no m •

deg

6

21

56

51

6_

81

9_

111

126

1ul

15_

171

1_

2C1

216

2_

261

27_

3Ct

521

!51

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/H = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_28

736

1260

1551

1260

1260

1066

1180

1078

1597

1898

2058

18_1

1625

le07

1625

1568

13_0

I_65

1157

12C3

1283

918

_85

12_

371

8W2

9k9

833

685

512

256

272

619

1262

1526

1328

1163

130k

1370

1345

1370

1559

1667

1823

163k

982

371

-118

99

678

931

90k

6k2

k07

kS

172

886

15_6

2079

1889

1790

1573

1709

1618

1790

1935

7368

2k1_

19kk

1058

172

-702

-616

-34

k52

5_8

2_2

-25

-292

-53

805

1588

2112

2112

1950

15k0

1597

1597

1759

1950

2k94

2]79

1616

61k

-378

-2k95

-2345

-2002

-1113

-66k

-708

-1016

-876

-277

52k

IlOk

162k

2028

1720

1192

81k

1052

13_2

1756

19k0

lk65

286

-902

-1940

-k099

-klk8

-3770

-2556

-16kl

-13k2

-1352

-925

-109

k58

9k6

IkOk

18W2

15k3

1155

528

856

l_kk

2120

1891

IOk6

-527

-2158

-3k02

(f) Chordwise bending moment (g) Blade torsional moment and pitch-horn load

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-6136

-5582

-5110

-3792

-231C

-18_5

-7_7

I_27

21_7

1695

15_8

I_32

667

]76

-v_O

-25_B

-57_I

-_264

-_750

-852;

-9_hl

-939)

-6_k5

-7310

-7]75

-786_

-6789

-5438

-k151

-_907

-5031

-57k7

-6]0C

-5128

-k444

-_379

-5_86

-66h2

-7961

-8124

-8531

-8_6E '

-9524

-9Cek

-7717

-6700

2955

2267

23h7

2779

]7_7

kSk3

k959

2Ek3

1211

1675

2571

3675

_059

28_3

Ik35

1003

571

507

795

1803

1851

2_II

_051

3_67

_'_nom '

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Torsional moment, in-lb, at-

r/r :o.z5

306

331

313

338

417

_8

_80

507

_92

_60

351

213

133

92

39

7

-107

-21k

-26k

-22k

-330

-3_.0

-297

-32

Pitch-horn

r/R = 0.50 load, Ib

516 108

551 Ill

W95 102

_76 108

531 115

59k 120

639 11k

591 102

518 97

hoe 85

338 59

210 33

195 23

157 Ik

116 I1

113 6

41 I

-3_ -k

-59 W

-26 8

-51 7

-23 9

28 26

288 70

516



TABLE 64

FLIGHT 50, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(SEE FIG. 12, t = 22.6 SECONDS)

(a) Differential pressures

Ap, lb/sq in., at-

_nom' r/H = 0.95 r/H = 0.90 _nom'

deg x/c = XlC = x/c = x/c = x/c = x/c = x/c = x/c= x/c = x/c = x/c = x/c = x/c = X/c = deg
0.017 0.090 0.168 0.233 0.335 0.625 0,915 0.017 0.090 0.168 0.233 0.335 0,62_ 0.916

6 6.37 k.08 3.33 2.17 1.10

21 5.kk 3.72 3.17 2.00 .93

36 k.76 3.kO 3.03 !.90 .78

51 k.69 3.39 3.Ok 1.91 .75

66 4.89 3.57 3.20 1.97 .74

81 6.14 k.26 3.$6 2.17 .89

96 7.52 5.13 4.02 2.49 1.10

111 7.66 5.30 4.25 2.69 1.29

126 6.77 k.85 3.97 2.56 1.24

141 5.93 4.20 3.59 2.32 1.11

156 5.30 3.72 3.25 2.13 .98

171 5.09 3.52 3.01 2.02 .94

186 5.18 3.51 2.83 1.99 .96

201 5.63 3.72 2.96 2.06 1.05

.51 .060 7.20 3.65 2.73 2.33 1.45 .58 .024

.45 .041 6.36 3.28 2.50 2.14 1.30 .50 -.013

.41 .029 5.52 2.86 2.23 1.95 1.16 ._5 -.035

.40 .028 5.18 2.69 2.14 1.94 1.Q9

• kO .029 4.87 2.55 2.08 1.93 1.04

.41 .036 _.SS 2.45 2.01 1.86 1.03

.47 .033 4.18 2.32 1.93 1.82 1.03

• 56 .067 4.34 2.53 2.15 2.02 1.18

.57 .077 6.86 3.76 2.88 2.48 1.43

.54 .075 7.97 k.20 3.15 2.66 1.59

.SO .073 7.28 3.87 2.94 2.50 1.48

.49 .079 6.72 3.51 2.71 2.32 I.k3

• 51 .089 6.68 3.45 2.68 2.28 1.40

.53 .101 7.00 3.60 2.74 2.3W 1._

6

21

36

.42 -.050 51

.40 -.063 66

• 41 -.069 81

._3 -.065 96

.51 -.029 111

.54 -.059 126

• 61 -.002 141

•60 .009 IS6

.59 .018 171

.59 .035 186

.62 .053 201

216 5.9W 3.83 3.00 2.10 1.11 .55 .107 7.38 3.79 2.84 2.40 1.48 .64 .068 216

231 6.31 3.95 3.08 2.16 1.18 .58 .117 7.92 3.99 2.96 2.47 1.55 .67 .083 231

246 6.98 4.22 3.24 2.30 1.28 .61 .125 8.51 4.21 3.10 2.53 1.62 .69 .095 246

261 7.82 4.55 3._0 2.42 1.39 .6_ .135 7.47 3.67 2.79 2.33 1.53 .65 .089 261

276 8._2 k.69 3.44 2.44 I._3 .65 .135 5.34 2.69 2.16 1.89 1.23 .55 .045 276

291 6.84 k.02 2.98 2.11 1.17 .54 .097 5.20 2.55 2.04 1.74 1.10 .50 .041 291

306 5.91 3.60 2.79 1.93 1.02 .49 .089 5.$7 2.77 2.14 1.85 1.13 .50 .039 306

321 5.93 3.64 2.97 1.96 1.02 .49 .089 6.11 3.08 2.33 1.97 1.24 .Sk .045 321

336 6.51 3.95 3.19 2.13 1.13 .54 .093 6.78 3.43 2.58 2.20 1.39 .59 .054 336

351 6.78 k.18 3.37 2.24 1.17 .55 .085 7.33 3.73 2.79 2.36 1.48 .61 .048 351

&p, lb/sq in., at -

r/R = 0.85

x/c = x/c = x/c = x/c =
0.090 0.130 0.168 0.233

t_ norJ[l _

deg x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.040 0.335 0.500 0.625 0.760

6 7.37 5.50 3.83 2.87 2.5k 1.99 1.37 .70 .56 .30

21 6.5_ 4.98 3.kk 2.55 2.30 1.78 1.24 .57 .48 .25

36 5.83 _,._.5 3.16 2.21 2.05 1.58 1.11 .47 .41 .22

51 5._2 k.16 2.99 2.26 1.89 1.44 1.04 .u,3 .37 .19

66 4.99 3.91 2.82 2.28 1.74 1.33 .99 .39 .34 .17

81 4.80 3.73 2.72 2.16 1.80 1.25 .96 .36 .31 .16

96 k. S1 3._8 2.58 2.01 1.73 !.17 .90 .33 .30 .15

111 4.80 3.68 2.72 2.08 1.74 1.28 .96 .37 .32 .17

126 4.85 3.69 2.79 1.99 1.77 1.36 1.03 .43 .kO .21

141 4.69 3.56 2.79 2.02 1.84 1.41 1.08 .49 .45 .26

156 6.88 k.98 3.kk 2.52 2.24 1.61 1.17 .49 .kS .26

171 7.85 5.71 W.O0 2.97 2.56 1.86 1.31 .59 .SO .28

186 7.94 5.73 k.06 3.06 2.62 1.94 1.38 .65 .55 .31

201 8.42 5.87 _. 17 3.16 2.71 2.04 1.43 .70 .58 .33

216 8.76 5.87 4.17 3.16 2.71 2.0_ 1._3 .71 .58 .3_

231 7.74 5.27 3.75 2.86 2.46 1.85 1.30 .64 .54 .32

246 5.05 3.75 2.79 2.09 1.88 1.46 1 • 12 .59 .51 .30

261 5.10 3.71 2.67 2.00 1.78 1.40 1.04 .54 .47 .29

276 4.95 3.6W 2.57 1.92 1.71 1.3_ .99 .50 .42 .25

291 _.89 3.62 2.50 1.87 1.66 1.30 .95 .47 .39 .23

306 5.36 3.96 2.73 2.0k 1.80 1.42 .99 .50 .41 .2_

321 6.13 4.55 3.12 2.35 2.06 1.63 1.13 .57 .48 .28

336 6.96 5.11 3.53 2.69 2.33 1.85 1.28 .67 .54 • 31

351 7.63 5.57 3.92 2.96 2.56 2.05 1.40 .75 .$9 .33

1_ nolTJ '

x/c = deg

0.915

.100 6

.080 21

.OSW 36

.040 51

.026 66

.012 81

• 000 96

• 008 111

.026 126

.060 141

.0_2 156

.070 171

.090 186

.I00 201

.104 216

.098 231

• 062 246

.088 261

.068 276

• 062 291

.072 306

.09_. 321

.10W 336

.116 351

317



TABLE 64 - Continued

FLIGHT 50, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(SEE FIG. 12, t = 22.6 SECONDS)

(a) Differential pressures - Concluded

/'p, lb/sq in., at -

Snom' r/H = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/C = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.|68 0.239 0.33_ 0.625 0.915 0.017 0.090 0A68 0.233 0v335 0.6_5 0.915

6 5.89 3.08 2.36 1.82 1.25 .53 .095 3.k2 1.77 1.20 .95 .76 .k3 .118 6

21 5.67 2.88 2.2k 1.73 1.16 .k9 .083 3.kl 1.77 1.19 .95 .75 .kl .122 21

$6 5.23 2.62 2.10 1.63 1.06 .kS .081 3.29 1.70 1.15 .91 .72 .k2 o119 36

51 4.80 2.k6 2.01 1.57 .99 .k2 .081 3.15 1.61 1.10 .87 .70 .kO .123 51

66 4.k7 2.30 1.93 1.51 .93 .39 .083 3.00 1.56 1.04 .83 .67 .38 .121 66

01 k.17 2.12 1.78 1.45 .85 .36 .076 2.75 1.k8 .96 .76 .61 .36 .119 81

96 3.98 2.0k 1.67 1.40 .81 .3_ .071 2.64 I.k2 .92 .73 .60 .35 .120 96

111 k.09 2.18 1.77 1.kk .87 .36 .073 2.70 1.k5 .95 .Tk .61 .3k ,121 111

126 k.21 2.29 1.89 1.k6 .93 .37 .081 2.71 1.k5 .96 .74 .61 .35 .123 126

lkl k.20 2.31 1.87 1.kk .93 .37 ,085 2.68 1.42 .95 .75 o61 .34 .121 lkl

156 k.25 2.35 1.07 I.k3 .94 .38 .092 2.59 1.35 .92 .73 .60 .35 .113 156

171 4.1k 2.29 1.80 1.39 .92 .39 .095 2.42 1.28 .87 .69 .56 .3k .108 171

186 k.12 2.19 1.77 1.37 .92 .39 .101 2.37 1.22 .85 .68 .55 .32 .100 186

2C1 4.07 2.11 1.72 1.3k .91 .39 .099 2.20 1.13 .80 .6k .52 .31 .091 201

216 k.05 2.02 1.69 1.31 .89 .39 .095 2.10 1.07 .77 .61 .49 .29 .085 216

231 4.03 2.00 1.67 1.29 .88 .38 °097 2.02 1.05 .74 °59 .k7 .29 .077 231

246 4.08 2.05 1.68 1.29 .90 .40 .095 2.01 1.04 .72 .58 .k7 .29 .072 246

261 4.05 2.01 1.63 1.27 .88 .39 .087 1.98 1.02 .71 o57 .45 .77 .068 261

276 3.90 1.93 1.58 1.22 .8k .37 .083 1.97 1.01 .70 .56 .45 .27 .066 276

291 3.83 1.93 1.56 1.20 .80 .36 .083 2.00 1.02 .70 °56 .kS .25 °066 291

306 3.98 2.07 1.63 1.26 .83 .38 .085 2.13 1.08 .74 .58 .k6 .29 .069 306

321 k.k4 2.41 1.86 1.k5 .99 .44 .099 2.46 1.27 .86 .68 .54 .32 .085 321

336 5.05 2.78 2.12 1,65 1.13 .50 .I01 2.91 1.52 1.03 .81 .6_ .37 .102 336

351 5.64 3.09 2.33 1.81 1.25 .55 .109 3.29 1.72 1.16 .92 .72 .kl .112 351

Ap, Ib/sq in., at -

i_nom, r/R = 0.40 r/R = 0.25 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0,158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

6 1.43 .73 .47 .25 .079 .51 .25 .18 .09 .019 b

21 1.52 .74 .48 .25 .080 .59 .30 .20 .10 .019 21

36 1.51 .73 .kO .25 .083 .68 .33 .21 .10 .023 36

51 1._7 .71 .47 .2k .082 .65 .32 .21 .10 .023 51

66 1.42 .69 .45 .2k .08k .65 .32 .21 .09 .02k 66

81 1.33 .64 .k2 .23 .081 .62 .30 .20 .09 .02k 81

96 1.27 .61 ._0 .23 .082 .60 .29 .19 .08 .020 96

I11 1.28 .62 .41 .23 .081 .60 .29 .19 .08 .02k 111

126 1.30 .64 .42 .23 .080 .62 .30 .20 .09 .027 126

lk! 1.28 .62 .kT .22 .076 .67 .32 .21 .09 .029 Ik1

156 1.72 .59 .39 .21 .072 .68 .33 .21 .09 .029 156

171 1.1k .56 .37 .21 .070 .66 .33 .21 .09 .030 171

186 1.08 .53 .3k .20 .062 .59 .29 .19 .09 .025 186

201 .97 .kS .31 .18 .058 .47 .23 o15 .07 .019 201

216 .85 .42 .27 .16 .048 .3k .17 o11 .05 .012 216

231 .77 .38 .25 .15 .04k .25 .11 .08 .03 .OOk 231

246 .70 .36 .23 .lk .039 .17 .08 .06 .02 .000 246

261 .69 .35 .23 .13 .037 olk .06 .05 .02 -.004 261

276 .69 .35 .22 .13 .037 .12 .06 .Oh .02 -.004 276

291 .72 .35 .23 .13 .039 .13 .06 ,Oh .02 -.OOk 291

306 .78 .39 .26 .15 .0_7 .15 .07 .05 .03 -.002 306

321 .93 .k6 .31 .17 .056 .21 .10 .07 .0_ .OOk 321

336 1.11 .56 .38 .21 .068 .30 .15 .10 .06 .011 336

351 1.29 .66 .kk .24 .07k .kl .20 .lk .07 .013 351

318



TABLE 64 - Continued

FLIGHT 50, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(SEE FIG. 12, t = 22.6 SECONDS)

(b) Section aerodynamic loading

Section aerodynamic loading, l, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/H = 0.90 r/R = 0.95

6 2.k8
21 2.79
36 3.08
51 2.99

66 2.95
81 2.80
96 2.71

111 2.69
126 2.86
lkl 3.02

156 3.Ok

171 2.99
186 2.73
201 2.19
216 1.59
231 1.011
2116 .75

261 .60
276 .53

291 .57
306 .68
321 .99
336 1.117

351 1.97

6.99
7.19
7.15
6.97
6.80
6.110

6.17
6.211
6.30

6.16
5.90

5.56
5.25

12.117

12.35
12.01
11.511
11.05
10.26

9.91

10.03
10.15
10.0_

9.76
9.27

8.95

20.36
19.111

17.63
16.57
15.58
111.113
13.71
111._6

15.17
15.19
15.37
15.05
111.91

23.37

20.8k
18.55
17.22
16.02
15.117
111.59

15.117
16.38
16.99
20.311
23.28

2u,. 11

23.66
21.03
18.51

17.k8
16.66
16.13
15.67
17.57

23.30
26.27
211.56
22,911
22.83

b,.78 8.39
11.21 8.00
3.82 7.72
3.53 7.66

3.113 10.111
3.111 7.311
3.51 7.28
3.87 7.78
11.62 9.00
5.58 10.66

6.1111 12.00

111.61
111.35

111.20
111.k5
111.17
13.55
13.28
13.93

16.08
18.35
20.32

25.18
25.116

22.99
17.79
17.07
16.19
15.63
16.85
19.3k

21.89
211.07

23.73
2k.76

26.07
27.39
211.81
19.11
17.82
18.70
20.116

22.73
211.29

22.90
20.39
18.117

18.23
18.87
21.911
25.95
28.00

26.22
23.38

21.07
20°09
20.06
21.35
22. 111

23.111
211.85
26.76
27.611
23.111
20.68
21.03

22.96
23.96

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, oeg

0 13.890
I ! .571
2 .356
3 _.2711
k -.181
5 .1129
6 .012

7 -.1120
8 .210
9 .315

10 -.380

-I .989
-.210
- .277

.339

.061

-.1129
.11k
.1109

-.312
-.228

10

n= 1

+ Bn, s sin n (_Jnom - 60)]

Flap motion

an, s, deg bn, s, deg

0 k.251
I .8911
2 -.020
3 .073
i_ .02k
5 -.033
6 .0011
7 -. OOl=

8 .000
9 -.0211

10 -.0011

-.583
.016

-.086
-.008
-.065

.0211
-.0011
-.008
-.012
-.012

10

Lag motion

0
1
2
3
11
5

6
7
8
9

10

En, deg Fn, deg

7.856
-.300 -.015

.051 .012

.023 -.016
-.018 .012

.015 .005

.005 -.005
-.003 -.001

.001 -.003
• 000 .000
• 003 -.001

10

 :E0+Z [Enc°snkoo=°°/
n= i

+ F n sin n (_"nom - 60)]

319
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TABLE 64 - Concluded

FLIGHT 50, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(SEE FIG. 12, t = 22.6 SECONDS}

(e) Flapwise bending moment

_nom'

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.925deg

6

21

36

51

66

81

96

111

126

1111

156

171

IE6

201

216

231

2116

261

276

291

356

321

3._6

351

592

991

1572

1196

1371

117]

1253

1116

797

1185

1686

20110

1618

1196

1276

1572

1652

11170

1367

1276

1299

1196

1333

683

17

520

9119

809

619

652

578

1110

-_70

1115

6112

8C5

6_2

570

-163

-1146

-688

-173

2911

323

811

-307

-688

-2976

-2897

-2061

-115k

-71k

-I172

-1691

-1533

-Tk

281

1097

13011

916

536

578

1130

11177

1526

1625

1889

2038

177_

1130

3117

-226

1356

1690

1311

768

678

118U

1672

1953

2152

2558

26110

2233

931

-27

-1188

285

1029

1515

1210

676

867

1859

2260

26111

259]

1830

266

-765

-908

-327

-98

2115

271

25

-3_5

-k33

130

1230

1996

21k6

1556

-72

-1630

-2659

r/R = 0.650 r/R = 0.800

-11862

-k9_2

-3808

-21105

-1519

-1937

-2_55

-2027

-12k1

-902

-892

-76]

-kkS

-k05

-932

-13_0

-6611

869

208]

2083

899

-1320

-3062

Ik]O5

C, no m •

deg

6

21

36

51

66

81

?6

111

126

156

171

186

251

216

231

2_6

261

276

2Ol

3.36

321

336

551

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-51136

-5078

-a769

-3678

-1969

-I_15

-211]

1580

2k60

2118

2167

1893

9k6

11183

18C

-2017

-3118]

-111159

-6117a

-8529

-8936

-8871

-7097

-51169

-731C

-75511

-77119

-6398

-111177

-]907

-3956

-11982

-52112

-52112

-11C5a

-3158

-3321

-ULC3

-5682

-7261

-7912

-8759

-8661

-9621

-81166

-7993

-7163

-6610

32CI

18C9

2225

]1189

111181

523]

11385

2833

1873

283]

38C9

118W9

5585

3857

25_5

1921

1121

913

897

2225

2561

3665

3073

(g) Blade torsional moment and pitch-horn load

t_no m ,

deg

6

21

_6

51

66

81

96

111

126

1111

156

171

186

201

216

231

2116

261

276

291

306

321

336

351

Torsional moment, tn-lb, at -

r/R = 0.15 r/R = 0.60

_63

313

265

3117

1135

527

5]7

579 6115

585 592

523 1166

273 278

55 88

-19 32

-35 60

-33 12

-156 -119

-222 -117

-139 -60

-169 -33

-2k2 -61

-523 -160

-1172 -129

-228 81

261 519

Pitch-horn

load, lb

6311 12W

576 10]

k36 I01

501 I07

575 122

670 12k

695 120

107

101

711

kO

18

9

3

-I

-9

-9

5

16

11

6

lk

511

106

321



TABLE 65

FLIGHT 51, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(a) Differential pressures

Ap, lb/sq in., at -

Snom' r/R = 0.95 r/R = 0.90
_noln 7

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0,233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0,625 0,9_5

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

3_5

k.kl 3.00 2.86 1.77 .81 .38 .033 5.87 2.93 2.09 1.82 1.09

3.88 2.86 2.76 1.66 .73 .36 .021 5.40 2.67 1.93 1.70 1.01

4.25 2.96 2.85 1.67 .67 .32 .012 4.68 2.36 1.71 1.59 .88

7.56 4.66 3.57 2.08 .84 .32 .021 2.72 1.34 1.13 1.12 .57

8.58 5.27 4._6 2.88 1.39 .52 .053 3.78 2.05 1.72 1.66 .99

7.89 5.13 k.09 2.65 1.36 .56 .071 8.50 k._O 3.15 2.62 1.57

6.52 4.14 3.61 2.35 1.11 .49 .053 7.05 3.56 2.66 2.34 I.kl

5.46 3.62 3.25 2.14 1.05 .47 .047 6.24 3.21 2.37 2.13 1.27

5._4 3.50 3.23 2.10 1.0_ .49 .075 7.14 3.55 2.5_ 2.13 1.32

5.S0 3.39 3.20 2.10 1.06 .50 .080 7.46 3.74 2.65 2.21 1.35

5.39 3.kk 3.18 2.09 !.07 .50 .087 7.61 3.75 2.66 2.21 1.39

5.91 3.66 3.27 2.19 1.15 .54 .088 7.86 3.87 2.73 2.25 1.k0

6.$6 4.12 3.35 2.30 1.25 .57 .104 8.11 3.99 2.78 2.31 1.46

7.03 4.45 3.48 2.40 1.36 .58 .112 7.79 3.94 2.79 2.37 1.49

7.46 4.63 3.55 2.46 1.k0

8.42 4.66 3.61 2.52 1.44

8.43 4.68 3.56 2.57 1.51

8.11 _.59 3.40 2.38 1.37

5.77 3.52 2.87 1.97 1.10

5.81 3.55 2.95 1.99 1.08

6.34 3.87 3.18 2.17 1.18

6.38 3.84 3.29 2.19 1.17

5.72 3.53 3.23 2.10 1.08

k.8k 3.25 3.05 1.93 .92

• 59 .114 7.74 3.98 2.84 2.42 1.56

• 61 .126 8.22 k.07 2.88 2.43 1.58

.66 .I42 8.98 4.16 2.73 2.36 1.56

.60 .130 4.30 2.19 1.65 1.53 1.04

• 45 .071 4.75 2.32 1.65 1.47 .95

.k8 .084 6.58 3.27 2.29 1.92 1.23

.52 .084 7.32 3.67 2.55 2.14 1.35

.52 .076 7.54 3.77 2.65 2.23 1.39

• 49 .061 7.31 3.62 2.57 2.16 1.34

.42 .037 6.63 3.29 2.35 2.00 1.23

.44 -.020 0

.kO -.044 15

.34 -.075 30

• 29 -.075 kS

• 46 -.047 6O

.57 -.009 75

.57 .013 90

.54 .017 105

.54 .009 120

• 55 .017 135

• 56 .028 150

• 58 .044 165

• 61 .051 180

.66 .077 195

.70 .097 210

.70 .t10 225

• 66 .106 2_0

• 52 .055 255

.45 .051 270

• 53 .05] 285

•58 .0_8 300

.58 .051 315

• 55 .027 3]0

.48 -.005 345

Ap, lb/sq in., at

t,_'nO m

deg x/c = x/c = x/c : x/c :

0.017 0.040 0.090 0.130

0 5.91 k._4 2.93 2.02

15 5.kk ='.06 2.7k 2.0_

30 k.50 3.33 2.30 1.76

45 3.k_ 2.k0 1.68 1.22

60 3.79 2.65 1.85 1.36

75 5.10 3.86 2.66 2.01

90 6.65 k.92 3.15 2.30

105 6. 19 k.57 3.08 2.23

120 5.61 k.17 2.89 2.12

135 5.74 k.27 2.95 2.15

150 5.87 4.39 2.97 2.18

165 5.97 4.46 3.01 2.25

180 6.33 4.71 3.17 2.k0 2.00

195 7.54 5.34 3.57 2.71 2.20

210 8.14 5.62 3.72 2.83 2.28

225 6.33 k.k6 3.02 2.31 1.90

240 3.59 2 • 58 I . 77 1 . 32 1.07

255 3.53 2.51 1.67 1.29 1.00

270 11.84 3.46 2. 18 1.54 1.24

285 6.36 4.61 3.01 2.24 1.80

300 7.08 5.10 3.39 2.55 2.06

315 7.39 5.37 3.55 2.67 2.18

330 7.10 5.26 3.46 2.58 2.13

345 6._3 k.8k 3. 12 2.30 1.95

r/H = 0.85

x/c : x/c =
0.168 0.233

1.75 1.66

1.54 1.52

1.41 1.27

• 96 .89

1.07 .96

1.61 1.51

1.87 1.77

1.87 1.72

1.77 1.68

1.82 1.74

1.85 1.76

1.89 1.80

1.87

2.03

2.08

1.87

1.16

.99

1.28

1.73

1.94

2.02

1.96

1.82

x/c : x/c : x/c =
0.335 0.500 0.625

1.04 .40 .kO

.94 .33 .34

• 82 .25 .27

• 58 .10 .17

.65 .15 .21

• 97 .35 .36

1.13 .48 .46

1.12 .43 .41

1.12 .48 .45

1.18 .53 .48

1.19 .55 .49

1.22 .57 .51

1.24 .60 .53

1.32 .63 .54

1.33 .64 .52

1.24 .65 .54

.83 .40 .38

• 67 .27 .28

.79 .32 .32

1.09 .49 .44

1.24 .57 .49

1.30 .61 .51

1.26 .56 .49

1.15 .46 .42

_nom '

x/c = x/c = deg

0.769 0.015

.17 .017 0

.1W .005 15

• 10 -.017 30

.Ok -.0_2 45

.07 -.033 60

• 15 -.003 75

• 22 .038 90

• 18 .009 105

• 22 .038 120

• 25 .048 135

• 27 .OSk 150

• 28 .066 165

• 30 .070 180

• 30 .083 195

• 28 .074 210

• 31 .089 225

.21 .038 240

.15 .005 255

• 16 .017 270

• 23 .046 285

• 25 .060 300

.26 .060 315

.23 .Okk 330

.20 .024 3_5

522



TABLE 65 o^.+;., oa

FLIGHT 51, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(a) Differential pressures - Concluded

ap, lb/sq in., at -

_nom _ ]

deg x/c = x/c = x/c =

0.0_7 0.090 0.168

0 5.19 2.54 2.19

15 4.81 2.33 2.07

30 4.36 2.04 1.91

U5 3.76 1.68 1.51

60 3.44 1.62 1.47

75 3.25 1.56 1.40

90 2.73 1.36 1.27

105 3.71 1.97 1.75

120 3.43 1.73 1.59

135 3.69 1.92 1.84

150 _.16 2.16 2.01

165 4.23 2.10 1.96

18C 4.07 2.02 1.90

195 3.95 1.98 1.87

210 4.28 2.23 1.95

225 3.67 1.46 1.44

240 3.03 1.31 1.27

255 2.91 1.36 1.37

276 3.30 1.66 1.55

285 3.97 2.15 1.87

_00 4.64 2.54 2.13

315 5.23 2.78 2.30

330 5.60 2.86 2.35

3a5 5.47 2.71 2.28

r/R = 0.75 r/R = 0.55 _nom'

x/c = xlc = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/e = x/c = deg

0.233 0.33_ O.OZ_ 0.915 0.017 0.090 0.168 0.233 0.33_ 0,6_5 0.915

1.60 1.07 .41 .088 3.kk 1.72 1.23 .90 .74 .42 .109 0

1.50 .97 .37 .084 3.38 1.67 1.20 .88 .73 .40 .101 15

1.38 .85 .32 .065 3.04 1.49 1.07 .78 .66 .35 .100 30

1.20 .71 .25 .053 2.63 1.29 .93 .67 .58 .34 .094 kS

1.16 .68 .23 .048 2.47 1.20 .85 .62 .54 .31 .089 60

1.08 .66 .22 .041 2.36 1.13 .80 .59 .52 .29 .081 75

1.02 .65 .22 .058 2.04 .96 .78 .50 .46 .26 .076 90

1.29 .84 .32 .074 1.88 .91 .75 .46 .42 .25 .075 105

1.26 .88 .37 .lOO 1.86 .92 .75 .47 .43 .25 .076 120

1.41 .99 .42 .110 1.68 .81 .67 .46 .42 .25 .071 135

1.48 1.05 .42 .098 1.39 .76 .68 .50 .45 .24 .066 150

1.46 1.05 .43 .110 1.17 .60 .59 .45 .41 .25 .067 165

1.43 1.03 .45 .117 1.55 .72 .60 .41 .39 .24 .066 180

1.40 1.01 .kS .122 1.70 .81 .64 .46 .41 .2_ .061 195

1.42 1.00 .41 .103 1.71 .81 .66 .47 .41 .23 .058 210

1.06 .73 .30 .067 1.75 .82 °68 .48 .41 .24 .056 225

•93 .66 .25 .060 1.84 .86 .69 .49 .42 .24 .056 240

•98 .65 .26 .060 1.99 .97 .75 .5_ .46 .27 .058 255

1.13 .74 .30 .074 2.19 1.07 .83 .59 .49 .30 .064 270

1.37 .95 .39 .091 2.48 1.22 .92 .66 .55 .32 .072 285

1.57 1.10 ._5 .I08 2.85 1.40 1.03 .76 .62 .36 .083 300

1.69 1.19 .48 .098 3.20 1.60 1.16 .85 .70 .40 .095 315

1.72 1.20 .48 .093 3.33 1.66 1.20 .88 .73 .40 .097 330

1.66 1.13 .44 .084 3.36 1.67 1.19 .88 .72 .40 .097 345

_/nom '

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Apt Ib/sq in., at -

r/R = 0.40

xlc = x/c = x/c = x/e = x/c :
0.042 0.158 0.300 0.600 0.910

1.70 .80 .55 .33 .105

1.75 .81 .56 .33 .108

1.69 .75 .53 .31 .105

1.46 .65 .48 .29 .100

1.30 .57 .43 .27 .100

1.25 .56 .40 .26 .094

1.16 .55 .38 .26 .094

1.10 .53 .36 .26 .093

1.03 .49 .35 .25 .089

.9_ .46 .32 .23 .084

.89 .42 .31 .22 .082

• 83 .40 .29 .22 .077

.80 .37 .28 .22 .075

.77 .36 .27 .21 .070

• 76 .36 .28 .21 .070

.78 .37 .28 .21 .069

• 82 .39 .29 .21 .068

• P9 .42 .31 .22 .071

• 99 .46 .34 .23 .075

1.14 .5_ .39 .25 .085

1.24 .62 .44 .28 .09_

1.31 .66 .47 .30 .098

1.40 .69 .50 .30 .095

1.54 .75 .53 .32 .096

rlR= 0.25

x/c = x/c = x/c = x/c = x/c =
0.042 0.158 0.300 0.600 0.910

• 79 .43 .27 .11 .002

•80 .43 .26 .I0 .002

.76 .40 .24 .10 -.001

• 70 .37 .22 .09 .002

•62 .33 .20 .07 -.001

• 58 .31 .18 .07 -.003

• 57 .31 .18 .07 .001

.54 .29 .t7 .06 -.005

.49 .27 .16 .06 -.001

.43 .24 .14 .05 -.003

.41 .22 .14 .05 .001

• 38 .21 .13 .05 -.003

• 33 .19 .12 .05 -.00_

• 27 .16 .10 .0k -.011

• 22 .13 .08 .03 -.014

• 20 .1_ .07 .02 -.015

• 21 .12 .07 .02 -.01,6

• 23 .13 .08 .02 -.016

.28 .16 .10 .03 -.016

• 41 .23 .14 .05 -.010

•58 .32 .20 .08 -.003

• 50 .30 .18 .08 -.00_

• 55 .31 .20 .09 -.008

.68 .39 .25 .11 -.001

I_ I).Onl J

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

525



TABLE 65 - Continued

FLIGHT 51, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(b) Section aerodynamic loading

_fiom p
aeg

Section aerodynamic loading, l, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/H = 0.85 r/R = 0.90 r/R = 0.95

C 3.62
15 3.86
]0 3.33
45 3.07
60 2.67
75 2.51

9C 2o47
IC5 2.3h
120 2.14
135 1.89
150 1.81

165 1.69

18C 1.53
195 1.22
210 .97
225 .89

24C .86
255 .97
270 1.19

285 1.80
3C0 2.65

315 2.kh
330 2.61
345 3.28

8.40
8.55
8.13
7.26
6.55
6.29

6.01
5.84
5.53
5.11
4.87
k.63

k.48

k.34
_.33
4.38
4.52

4.77
5.20

5.92

6.62
7.04
7.35
7.86

12.27
11.95
10.73

9.50
8.84

8,35
7.4_
6.99
6.98
6.56
6.39
5.75

6.36
6.40

6.41
6.53
6.67

7.37
8.07
9.01
10.25

11.52

11.88

11.89

17.k4

16.06
14.30
11.83
11.22
IC.68

9.87
I_.k8
1].23

1_.79
15.85
15.85
15.62
15.34
15.74

ll.6g

10.10

10.31

11.96
lb.90
17.34
18.84
19.29

18.36

17.55
15.86
1].33

9.42
10.58
15.77
19.32
18.41

17.95
18.62
18.90

19.38
20.26

22.41
23.09

20.03

12.27

10.71

13.53
18.57
20.96
21.90

21.16

19.04

18.38
16.77
14.59

9.35
14.69
26.58
23.12
20.89
22.38
23.25
23.62

24.25

25.07

25.32
25.96
26.62

26.74
15.96
15.69
20.89

23.12
23.77
22.7e
20.61

17.30
16.06
16.15

22.68
29.14

27.94
23.65
21.06
20.93
21.02

21.02

22.35
24.16
25.66
26.56
27.69

28.26
26.73
20.65

20.96
22.79
22.88
21.28

18.91

Pitch motion

n An, s, deg Bn, s, deg

0 11.809
I 1.135
2 -.005

3 -.041
4 -.032
5 .027
6 .027
7 -.036
8 .009

9 .005

!0 .O00

-3.015

.059

.064

.009

-.OSh

.05_

.009

.036

-.009

.014

IO

,,=Ao+E (AnsCOSn nom
n=l

+ Bn, s sin n _nom)

(c) Harmonic analysis of blade root motions

Flap motion

an, s, deg bn, s, deg

0 3.815
I .484

2 .034
3 -.083
k .028
5 .300

6 -.028
7 -.043
8 -.004
9 .004

10 -.014

-.804
.071

-.249
-.099
-.008

-.01_
.01_

-.022
-.018
.014

I0

_s = a0 + Z (an ,sC°Sn_Jnom

n= 1

+ bn, s sin n _Jnom)

Lag motion

0
1
2
3
4
5

6
7
8
9

10

En, deg Fn, deg

5.616
-.157 .015

-.005 -.007

• 025 -.030
-.012 -.030

-.007 .005
-.002 .000

•005 -.007

.000 .005

.000 .000

•000 -.002

10

_: =E0+ }'-(Encosn_nom
n=l

+ F n sin n _nom)
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TABLE 65 - Concluded

FLIGHT 51, LEVEL ACCELERATING FLIGHT OUT OF GROUND EFFECT

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R : 0.150 r/R : 0.275 r/R : 0.375 r/R = 0.450 r/R = 0.575 r/R : 0.650 r/R : 0.800 r/R = 0.925

_nom'

deg

0

15

3o

45

60

75

90

105

120

135

150

165

100

195

2to

225

240

255

270

205

300

315

33o

345

l_no m ,

deg

0

15

3O

45

60

75

90

I05

120

135

150

165

180

t95

210

225

240

255

270

285

300

315

330

345

1006

1451

1679

1303

824

-8

834

1930

1975

1747

1580

1770

1599

1200

1314

516

1599

1508

1348

778

g49

1109

-738

26

41

734

776

487

-297

-1320

-883

784

1427

1147

1064

883

635

495

223

338

1122

1922

1625

1139

718

-206

-1345

-1213

-1564

-542

-307

-868

-1971

-2730

-1826

-479

615

57O

425

110

-199

-588

-1238

-524

154

1275

1085

479

-452

-2296

-2920

-2920

-1046

118

633

-54

-1304

-1513

-350

547

1797

2293

1883

1434

986

356

-16

843

1520

2503

2560

1682

-25

-2000

-2439

-2200

-2717

-1265

-658

-1283

-1793

-1027

-447

213

1331

2264

1419

653

-24

-561

143

I085

1894

1973

2281

451

-2752

-4187

-4380

-3623

-3481

-1889

-934

-II03

-536

419

419

700

1205

2021

1553

409

-675

-516

956

2131

3336

3265

2946

170

-3481

-5093

-5402

-4446

(f) Chordwise bending moment (g) Blade torsional moment and pitch-horn load

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-10592

-11243

-9127

-6831

-6229

-3640

-3201

-5724

-5024

-4064

-4552

-5041

-5855

-7124

-8443

-10071

-11992

-15150

-16697

-14890

-13294

-11610

-10429

-10234

-8026

-7880

-5551

-2230

-2247

-3289

-6300

-8531

-7131

-4754

-2556

-2686

-4510

-7310

-9117

-9719

-10175

-9345

-9426

-7766

-5519

-4705

-5324

-7863

-998

858

2538

4330

5242

1386

-1798

-1494

-902

1850

4634

4842

2234

-774

-2886

-3590

-2326

-774

1194

2026

2986

3466

2074

-230

_nom'

deg

o

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Torsional moment, in-lb, at-

r/R = o.15

2146

2186

2150

2182

2487

2578

2159

1892

2055

2090

1797

1659

1646

1768

1691

1428

I152

1153

1376

1506

1514

1670

2103

2162

Pitch-horn

load, lh
r/R = 0.50

1011

951

926

1053

1281

1377

946

508

647

663

505

431

428

554

470

372

63

151

357

476

621

753

1078

I036

326



TABLE 66

FLIGHT 52, LEVEL DECELERATING FLIGHT

(a) Differential pressures

Ap, lb/sq in., at -

!¢nom' r/R = 0.95 r/R = 0.90 Snom'

deg x/c = x/c = X/c% x/c = x/c = ×/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0,Ifi8 0.233 0.3_5 0.625 0.915 0.017 0.090 0.168 0.233 Q,335 0.625 0.915

0 5.65 3.45 3.09 1.99 1.05 .46 .043 7.03 3.47 2.45 2.06 1,28

15 k.32 2.90 2.73 1.70 .78 .37 .033 5.85 2.87 2.04 1.75 1,08

30 3.63 2.56 2.52 1.52 .66 .34 .028 5.00 2.48 1.78 1.56 ,93

45 2.63 2.10 2.16 1.23 .45 .26 -.008 k.09 2.02 I.k3 1.29 .76

60 -.21 .72 1.23 .53 .00 .13 -.037 2.05 .86 .64 .65 ,32

75 5.14 3.27 2.85 1.66 .68 .31 .039 2.32 1.04 .86 .91 ,42

90 7.50 k.78 k.15 2.74 1.38 .60 .069 7.82 k.13 3.07 2.59 1,58

105 6.90 k.29 3.66 2.55 1.16 .48 .053 7.25 3.6_ 2.65 2.28 1,41

120 5.43 3.56 3.10 1.97 .93 .42 .037 5.99 2.99 2.18 1.93 1.15

135 4.63 3.06 2.86 1.82 .8_ .kO .0_1 5.94 3.01 2.15 1.85 1.13

150 k.65 3.06 2.93 1.89 .93 .46 .073 6.60 3.28 2.40 2.02 1,23

165 k.85 2.99 2.92 1.88 .94 .43 .065 6.78 3.37 2.k0 2.00 1.2_

180 k.75 2.93 2.86 1.85 .93 .46 .080 6.71 3.29 2.36 1.96 1,22

195 5.25 3.22 2.94 1.96 1.04 .99 .088 7.03 3.47 2.45 2.01 1,26

210 5.96 3.62 3.14 2.11 1.17 .55 .102 7.15 3.86 2.68 2.19 1.37

225 6.56 4.03 3.19 2.19 1.23 .54 .099 7.48 3.74 2.64 2.20 I,k0

240 7.00 4.15 3.25 2,24 1.27 .53 .102 7.25 3.69 2.63 2.23 1.kk

255 7.23 k.17 3.27 2.29 1.29 .58 .112 7.57 3.81 2.69 2.25 1.46

270 7.05 k.13 3.32 2.36 1.37 .64 .140 7.87 3.90 2.73 2.29 1.51

285 7.45 k.15 3.10 2.23 1.17 .53 .099 2.89 1.51 1.08 1.13 .82

300 2.34 1.75 1.78 1.09 .51 .31 .065 3.96 1.83 1.24 1.06 .62

315 5.12 3.08 2.66 1.79 .9_ .kk .079 6.31 3.17 2.21 1.83 1.13

330 6.18 3.83 3.15 2.13 1.16 .53 .087 7.47 3.74 2.62 2.17 1.36

345 6.39 3.83 3.25 2.17 1.17 .52 .069 7.60 3.78 _.64 2.20 1.37

• 50 .020 0

• 42 -.013 15

• 37 -.031 30

• 29 -.070 45

• 11 -.130 60

• 24 -.081 75

• 61 .009 90

• 56 -.002 105

• 47 -.016 120

.47 -.013 135

• 51 .011 150

• 49 .002 165

• 50 .017 180

•52 .027 195

.57 .048 210

,59 .051 225

• 62 .086 2kO

• 64 .092 255

,66 .108 270

.43 .042 285

,31 .002 300

•50 .044 315

•58 .055 330

.57 .048 345

Ap, Ib/sq in., at -

P

_norn _

deg

r/R = 0.85

x/c : x/c : x/n = x/c : x/c : x/c :
0.017 0.040 0.090 0.130 0.168 0.233

0 7.17 5.26 3.45 2.57 2.10

15 5.18 4.62 2.97 2.16 1.79

30 5.38 k.02 2.65 1.85 1.54

kS k.72 3.49 2.29 1.80 1.38

60 3.57 2.45 1.58 1.11 .97

75 2.79 1.89 1.28 .92 .70

90 4.50 3.32 2.23 1.78 1.38

105 6.73 5.14 3.34 2.46 2.08

120 6.02 k.k9 2.90 2.07 1.73

135 5.48 _.05 2.73 1.90 1.60

150 5.71 k.23 2.82 2.06 1.7k

165 6.35 k.67 3.06 2.26 1.85

180 6.13 k.49 2.95 2.17 1.78

195 5.92 k.35 2.84 2.09 1.73

210 5.67 4.20 2.81 2.11 1.74

225 6.26 k.55 3.03 2.36 1.94

240 7.30 5.09 3.kO 2.61 2.09

255 7.06 k.95 3.34 2.58 2.10

270 5.32 3.81 2.53 1.91 1.56

285 2.92 2.08 1.32 1.05 .82

300 3.98 2.8k 1.75 1.30 1.03

315 5.79 4.26 2.72 2.03 1.65

330 7.12 5.03 3.35 2.55 2.08

345 7.58 5.33 3.56 2.72 2.20

1.95

1.69

1.49

1.29

.88

.72

1.32

1.90

1.61

1.52

1.6_

1 • 72

1.68

1.63

1.68

1.81

1.9_

1.97

1.53

.81

1.07

1.61

1.9k

2.03

x/c = x/c = x/e =
0.335 0.500 0.625

1.24 .56 .49

1.07 .k3 .hi

.gk .34 .35

• 78 .24 .26

• 50 .06 .13

.41 .02 .II

• 86 .30 .32

1.23 .51 ._6

1.03 .kO .37

.99 .39 .38

1.08 .48 .k3

1.13 .h9 .k3

1.10 .48 .k3

1.08 .49 .45

1.13 .55 .69

1.19 .58 .50

1.25 .61 .51

1.30 .66 .54

1.02 .51 .57

.54 .21 .23

.66 .25 .25

1.00 .48 .41

1.24 .62 .49

1.31 .64 .53

_non3 ' J

x/c = x/c = deg

0.769 0.915

.22 .042 0

.17 .019 15

.1_ .009 30

.10 -.012 45

.00 -.056 60

.00 -.056 75

.13 -.015 90

.21 .021 105

.17 .009 120

.18 .013 135

• 23 .043 150

•23 .031 165

• 22 .025 180

.23 .035 195

.27 .062 210

.27 .066 225

.27 .064 2kO

.29 .078 255

.24 .Ok8 270

.11 -.007 285

.12 .009 300

.21 .048 315

.26 .068 330

.25 .055 3k5
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TABLE 66 - Continued

FLIGHT 52, LEVEL, DECELERATING FLIGHT

{a) Differential pressures - Concluded

Ap, lb/sq in., at-

_nonl _

deg

0

15

ii5

60

75

9O

I15

12C

135

150

165

180

210

225

2UO

255

2T0

285

_00

515

_38

_U5

x/c =

o,otT
5.72

5.45

5.02

_.56

k.04

3.39

3.02

3.45

_.14

_.1_

4.28

k.61

_.k8

_.31

_.25

4.18

_._8

4.31

3.28

2.88

3.17

3.82

k.61

5.23

X/C =

0.090

2.86

2.63

2.38

2.17

1.82

1.45

1.35

2.1B

2.11

2,01

2.13

2.31

2.14

2.06

2.09

2.08

2._0

1.87

"1.15

1.29

1.56

2.06

2.57

2,82

x/c =

0.1(}8

2.34

2.18

2.06

1.9_,

1.69

1.35

1.28

1.91

1.9_

I •86

1.96

2.06

1.92

1.86

1.86

1.86

2.02

1.66

1.12

1.26

1.43

1.76

2.11

2.29

r/R : 0.75

x/c =

0.23_

1.70

1.60

1.51

1,42

1.26

1.09

1.02

1.52

1.43

1.37

1.46

1.52

1.41

1.36

1.39

1.41

1.52

1.21

.ST

.93

1.06

1.32

1,58

1,70

X/C =

0.335

1,18

1.08

.99

.89

,72

.61

.57

.99

.93

.89

.98

1.03

.96

.9k

.96

.99

1.04

.84

.59

.59

.68

.90

1.11

1.18

X/C= X/C =

0.B25 0.915

.46 .076

• 41 .064

• 37 ,057

• 33 .057

•24 .036

.21 .031

.20 .028

• 37 .057

• 36 .066

.35 ,078

.39 .088

.39 .076

• 36 .071

• 36 .073

.39 .088

.k2 .095

• 44 .095

• 32 .050

• 2W ,055

• 23 ,047

,27 ,057

.37 ,083

• 46 .083

• 48 .083

r/R = 0.55 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 _,335 0.625 0.915

3.49 1.71 1.24 .91 .75 .41 .098 0

3.40 1.70 1,21 .88 .72 .40 .093 15

3.51 t.75 1.25 .92 .74 .41 .108 30

3.44 1.71 1.21 .89 .73 .39 .!02 45

3.01 1.47 1.05 .77 .63 .35 .090 60

2.53 1.25 .88 .6k .55 .30 .091 75

2,42 1.18 ,82 .60 .54 ,30 .092 90

2.08 .96 .73 .50 .44 .25 .068 105

2.40 1.18 ,86 .59 .51 .28 .087 120

2.16 1.0_ ,81 .59 .53 .32 .095 135

2.10 1.09 ,87 .63 .58 .35 .113 150

2.89 1.45 1,06 .79 .67 .35 .101 165

2.80 1.39 1.02 ,75 .63 .32 .087 180

2.69 1.34 1,00 ,74 .61 .33 ,088 195

2.41 1,22 ,95 ,72 ,60 ,33 ,084 210

1.63 .79 ,64 .46 ,42 .29 ,082 225

2,01 .96 ,76 ,55 ,kS ,26 ,060 240

1.83 .88 ,69 .50 .43 .24 .051 255

1.91 .91 ,72 ,54 ,43 ,27 ,055 270

2.06 .99 ,77 ,55 .46 .28 .061 285

2.20 1.05 .81 .58 .48 .27 .060 300

2.43 1.18 ,89 .64 ,53 ,31 ,068 315

2.84 1.42 1,05 .77 .63 ,36 .088 330

3,28 1.64 1,18 ,87 ,72 ,40 .095 345

(

0

15

30

45

60

75

90

lOS

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

x/c =

0.042

1.63

1,71

1,74

1.80

1.66

1.37

1.25

1.25

1.15

.93

1.16

1.51

1.39

1.36

1.28

.84

.76

.86

.89

.93

.99

1.11

1.37

1.58

x/c =
0.158

.80

.83

.84

.84

.75

.62

.57

.57

.54

.47

.57

.68

.67

.66

.62

.42

.37

.41

.45

.46

.49

.56

.68

.76

r/R = 0.40

x/c =

0.300

.56

,59

,58

,58

,52

.44

,41

,40

,57

,33

.43

,_6

,47

,46

,44

,32

,28

,30

,32

,32

,35

,40

,49

.54

x/c =
0.600

.]3

,34

.34

.33

.30

.28

.26

.26

,25

.25

.28

,28

.28

.28

.27

.23

.21

.21

.22

.22

.23

.26

.30

.33

Ap, lb/sq in., at-

x/c =

o.gto

.105

.106

.106

.110

.I04

• 104

.099

.09k

.089

.090

.096

.097

.090

.088

,087

.076

,070

.070

.071

.065

.076

.090

• 105

.100

r/R = 0.25 _nom'

x/c = r x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910

• 92 .49 .30 .13 .011 0

.97 .52 .33 .lk .012 15

• 97 .52 .52 .13 .013 30

,84 ,44 ,25 .09 -.001 45

• 77 .40 .23 .08 -.001 60

.64 .34 .20 .07 .OOO 75

.55 .30 .17 .06 .000 90

.57 .30 .18 .06 .002 105

.59 .31 .19 .07 -.001 120

,62 .34 ,20 .08 ,008 135

.64 .34 .20 .07 ,002 150

.61 .33 .18 .07 .005 165

.52 ,28 ,16 .06 ,002 180

• 45 .25 .15 .06 .001 195

• 42 ,22 .13 ,05 -.006 210

.41 ,22 .12 .03 -.009 225

• 30 ,17 .10 .03 -,009 240

• 26 .15 .09 .03 -.016 255

• 25 .14 .09 .02 -.020 270

.29 .16 .09 .03 -.020 285

.3_ .18 .11 .03 -.020 300

,55 .30 .18 ,07 -.011 3t5

• 72 .39 ,23 ,09 ,000 330

• 82 .43 .27 .10 .OOS 345

I
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TABLE 66 - Continued

FLIGHT 52, LEVEL DECELERATING FLIGHT

(b) Section aerodynamic loading

_qom,
aeg

0
15
3C
45
6O
75

9G
1¢5
120
135
150
165

180
lg5
210
225
2kO
255
270
285

3CC
315

345

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.g0 r/H = 0.95

11.18

k.51

11.38

3.53

3.25

2.71

2.38

2.kk

2.58

2.79

2.72
2.60

2.26
2.01
1.76
1.6h
1.32
1.11

.99
1.13

I .36

2.38

3.22

3.63

8.33

8.70

8.70

8.73

7.95

6.85

6.32

6.32

5.85

5.27

6.3h

7.2 b,
7.07
6.93
6.61

I_.81
4.311

11.67

h.88

11.9_
5.26

6.01
7.31
8.08

12.27
11.98
12.36
11.99
10.118

8,99
8,611
7.23
8.1_8
8.31
8.87

10.56
9.96
9.81
9.31
6.77
7.33
6.75

7.07

7.511
7.85
8.75

10.36

11.711

19.15
17.69
16.27
111.87
12.11h
10.33

9.55

Ik.69
111.81

11_. _,0
15.b1
16.17

15.16
1k.79
15.11
15.33
16.53

13.53
9.54
9.61

11,05
111,18
17°]1
18.81

21.05
18.03

15.71
13.34
8.84

7.00
13.69

20.30
17.28
16.35
17.60
18.73
18.21

17.811

18.111
19.50
21.28

21.tt7
17.21
8.611

11 .Ok

17.02

20.98
22.20

21.68

18.01

15.52

12.48

5.21

7.37

25.91

23.18

19.08

18.91
20.87
21.01
20.77
21.70
23.93
23.71
23.92

21_.62
25.311

11.68
11.511
19.82
23.48

23.67

20.5k
16.68
111.76
II.kl

3.k3
17.28

27.58
2h.12
19.87
17.90

18.68
18.58

18.k8

20.02
22.20
23.50

211.21
2k.78
25.:¢3
23.91;

10.85
18.57
22.50
22.72

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

C
I
2

b

5
6
7
E

9
16

11.391
2.306

.050
-.095

.036

.Oh5
-.027
-.005

.009

-.01_
-.023

-2.379
.000

-.009
-. 0511

.300
-.068
-.027

.003

-.009
-.027

10

Os:AO + _- (An, sC°Sn_nom

n= 1

+ Bn, s sin n _/nom)

0
I
2
3
11

5
6
7
8
9

10

Flap motion

an, s, deg bn, s, deg

3.906
.82a

.091

.286
.178

-.099
.049

.055
-.028

.000

.010

-. 794
.130

-. 190
.012
.032

-.03C
.OOO

-.020
.012

-.006

I0

_s:a0+ _-- (an,sCOS n_Pno m

n= I

+ bn, s sin n qJnom)

Lag motion

0

1

2
3
tl
S
6

7
8
9

10

En, deg F n, deg

5.38C

-.1911 -.111
-.002 -.039

.03_ .015

•020 -.020

-.015 -.022
.002 -.005

-.005 .000

-.002 -.022

.002 .000
• OOC .005

10

_ =E0+ _-- (EncoSntPnom

n=l

+ F n sin n t_nom)
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TABLE 66 - Concluded

FLIGHT 52, LEVEL DECELERATING FLIGHT

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

0

15

30

45

6O

75

9o

105

120

135

150

165

180

195

210

228

24o

255

27O

285

3o0

315

33o

345

-1957

266

1155

1440

2044

2033

106

-498

-1353

5202

2284

1075

1155

1873

1315

1691

779

-247

2318

2135

1634

232

1064

-145

r/R = 0.275

-2888 -4457

-1667 -3932

182 -1519

850 -217

1262 325

776 -904

-1345 -3101

-2838 -4719

-182 -597

2401 253

2112 1781

198 -380

-17 -1157

602 -1229

751 -777

512 -1266

-454 -2097

-479 -850

1617 57_

2937 2540

I939 1654

718 443

8 -2115

-1790 -4095

r/R = 0.450 r/R : 0.575

-3755 -5788

-3507 -4961

-1332 -3782

757 -552

1282 -438

-416 -2118

-2524 -3130

-2668 -209

423 -1854

729 -1617

2207 -798

1406 1551

99 -42

-712 -1590

-378 -2514

-922 -3034

-1046 -1054

967 IIII

1969 2334

3514 2625

3161 3417

1826 478

-1838 -3922

-3841 -6043

-7182

-5859

-4476

-1332

-1013

-2068

-1720

250

-2755

-3003

-1899

1872

708

-1362

-3929

-4347

-466

2131

3892

3783

3932

-585

-4516

-7252

l_no m ,

deg

0

15

30

45

60

75

90

105

120

135

lSO

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.825

-9422

-9097

-10513

-12239

-8218

-4603

-5466

-387

-3301

-9618

-4376

-3480

-6443

-3285

-5401

-8120

-6378

-I0220

-14013

-15527

-16765

-15527

-10171

-8934

r/R = 0.375 r/R = 0.575

-4103 3673

-8189 -2247

-I0435 -3607

-8987 569

-4347 3865

1270 7177

912 9001

-2458 857

-8221 -4343

-13089 -2039

-7310 -3159

-2491 4681

716 11401

1433 6761

-4624 3305

-8726 -1783

-I0094 -5911

-10028 -3607

-9931 -727

-I0077 -I047

-9328 617

-7_35 4345

-2035 4185

-L433 5705

(g) Blade torsional moment and pitch-horn load

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

27O

285

300

315

330

345

Torsional moment, in-lb, at-

r/R : 0.15 r/R = 0.50

2028 II16

1907 889

2-'1"31 977

2217 871

1947 677

1911 860

2435 1239

2425 1323

Pitch-horn

load, lb

1777

1769

2212

2121

1371

1281

1650

1843

1800

1258

1032

1250

1096

1292

1426

1683

630

252

877

830

369

370

382

597

587

237

-14

216

77

262

634

837
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TABLE 67

FLIGHT 53, LEVEL DECELERATING FLIGHT

(SEE FIG. 13, t = 11.4 SECONDS)

(a) Differential pressures

Ap, lb/sq in., at -

Snom' r/R : 0.95 r/R = 0.90 Snom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0_0_7 0.090 0.168 0.233 0,3_ 0.625 0,915 0.017 0.090 0.168 0.233 0.335 0.625 0,915

0 6.5] k.16 3.12 2.13 I.I1

15 5.21 3.61 2.80 1.88 .91

]0 k,65 ].k] 2.67 1,76 .81

kS ].66 2.80 2.35 1.k9 .60

60 .28 .gk 1.12 .5k -.03

75 k,53 3,1k 2,50 I,k7 ,kk

90 8,37 5,61 k.20 2.87 l.k5

105 7,76 5,0k 3.76 2,58 I.k5

120 6.1k k.15 5.15 2,05 1,05

135 5,05 3.63 2,87 1,86 ,86

150 5.k2 3,78 3,01 1,98 .97

165 5.81 3,9k ].01 2.0k 1,02

180 5.28 5.58 2,79 1,88 .92

195 5.56 3.76 2.85 1.95 .98

210 6.12 k.lO 2.98 2.09 1.09

225 6.6] k.26 3.11 2.17 1.15

2k0 6,8k k,_l 3.17 2.20 1.17

255 6.72 k.20 3.03 2,15 1.16

270 7.00 k,28 ],lk 2,2k 1,2k

285 7.6k k,59 ].27 2.k2 I.k3

300 6.19 3.77 2.68 1.92 1.08

315 k,k0 2.86 2,1k I,k6 ,71

330 6.59 k.20 3.02 2.1] 1.12

3k5 7.k2 k,60 3,29 2,35 1,27

• 51 ,071 7,38 3,7k 2,71 2,30 1,kl ,53 ,022 0

.kS ,056 6.k5 3,27 2,k3 2,07 1,29 ,k6 ,000 15

,k3 .038 5,6k 2.86 2,20 1,91 1,16 ,k3 -,022 30

• 35 .012 k.73 2.kl 1.85 1.66 .95 .32 -.062 kS

.lk -,028 2.k9 1.25 1.Ok .92 .k2 ,12 -.118 60

.28 ,OkO .50 .16 .k2 .56 .25 .13 -.096 75

.69 .097 5.88 3.27 2.76 2.55 1.5k .60 .000 90

.61 .071 8,65 k.kk 3,26 2.76 1.68 .63 .01k lOS

• k6 .Ok8 6.60 3.kl 2.k9 2.15 1.27 .k6 -.016 120

.kk .OSO 5.56 2.86 2.20 1.96 I.Ik .kS -.011 135

• 51 ,08] 5,59 2,9] 2,27 2,05 1,23 ,53 ,018 150

• 50 .068 6.kO ].]3 2.52 2020 1.32 .51 .009 165

,k8 ,067 S,93 3,01 2,29 2,02 1,22 ,k7 ,000 180

.51 .080 5.61 2.85 2.21 1.99 1.22 .50 .016 195

.5k .090 6.11 3.18 2.kl 2.13 1.32 .5k .036 210

• 55 ,097 6,65 3,k3 2,57 2,23 1,39 ,57 o0k7 225

• 56 .101 6.65 3,k5 2.59 2.23 1.kl .59 .065 2kO

• 56 .105 7.03 3.57 2.63 2.23 1.kl .59 .069 255

• 61 .129 7.51 3.87 2.87 2.kk 1.56 .66 .098 270

• 70 .159 7.89 3.96 2.93 2.k9 1.63 .73 .118 285

• 53 .109 2.96 1.71 1.36 1.22 .65 .k2 .038 300

.37 .056 3.6k 1.71 I.k9 1.38 .86 .37 .01k 315

,5k ,088 6,56 3,kS 2,57 2,18 I,k0 ,56 ,0k9 3]0

• 59 ,093 7,70 3,98 2,90 2,k6 1,55 .62 ,056 3k5

Ap, lb/sq in., at - I

I_ p.Om,

deg

0 7.56 5,kk 2.89 2,kk

15 6.86 5,15 3.61 2,63 2,26

30 6,07 k.k] 3,2k 2,3k 2.03

kS S.07 3.75 2,81 1.92 1,67

60 3.28 2.55 1.82 1.39 1.18

75 1.70 1.20 .95 .69 .59

90 5.02 3.57 2.61 1.85 1.53

105 9.0_ 6.31 k,56 ].38 2,88

120 6.1k 4.57 3.28 2,37 2,0k

135 5.13 3,82 2,82 1,97 1,73

150 5.90 k.36 3.13 2.26 1.96

165 6,k2 4,80 3,k2 2.k6 2,11

180 5.63 k.2k 3.02 2.16 1.88

195 S.26 3.97 2,86 2,03 1,77

210 5.83 k.36 5.08 2.26 1.9k

225 6,61 _.80 3,39 2,50 2,11

2k0 6,56 k,75 3.k0 2,59 2.18

255 7.05 k.92 3,65 2,75 2,29

270 7.9k 5.k6 3.99 3.01 2.53

205 5.83 k.11 2.99 2.19 1.86

300 2.65 1.92 I.k7 1.16 .95

]15 k,7] 3.k9 2.kl 1.7k 1.k7

330 6.8k k.9k 3.52 2.60 2.20

]kS 7.81 5.k6 3.97 2.99 2.52

r/R = 085

x/c= x/c= I x/c: x/c= x/c: x/c=

0.017 0040 I 0.090 0.130 0.168 0.233
3.91

_nom 9

x/c = x/c = x/c = x/c = x/c = deg

0.335 0.500 0.625 0.769 0.915

2.05 1.3k .65 .60 .31 .076 0

1.91 1.26 .58 .55 .28 .06k 15

1.73 1,12 ,k9 ,k7 ,2k ,050 30

1.k2 .92 .36 .38 .18 .023 k5

• 88 .58 .Ik .23 .09 -,016 60

.68 .30 -.01 .13 .Ok -.037 75

1.33 .85 .]k .38 • 19 .025 90

2.39 1.56 .7k .63 .31 .076 105

1.73 1.1k .k9 .k8 .2k .037 120

1.k9 1,00 .kk ,k3 ,2k .Ok6 135

1.69 I.Ik .53 .S1 .29 .070 150

1.77 1.19 .5k .50 .27 .056 165

I,$9 1,08 .kS ,k7 ,2k ,039 180

1.51 1,03 ,k7 .k8 ,25 ,0k6 195

1.67 1.12 .5k .52 .29 .076 210

1,79 1.19 ,58 ,55 .31 ,083 225

1,88 1,26 ,6k .58 ,-]2 .095 2k0

1.98 1.33 .69 .62 .]5 .109 255

2.16 1.kk .76 .68 .38 .128 270

1,63 1.08 .56 ,Sk ,30 ,081 285

,85 .58 .26 ,]3 ,18 ,023 300

1.33 ,83 ,35 .kl ,22 ,052 315

1.89 1.22 .61 .56 .31 .093 ]30

2.13 1,38 ,71 .6k ,35 ,099 3k5
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TABLE 67 - Continued

FLIGHT 53, LEVEL DECELERATING FLIGHT

(a) Differential pressures - Concluded

zip, lb/sq in., at -

_J ilori2 j
r/R = 0.75 r/R = 0.55 @nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0.335 0.6_ 0.915 0.017 0,0_0 0.168 0.233 0.335 0.6_5 0,915

0 5.79 3.17 2.35 1.81 1.24

15 5.92 3.12 2.34 1.80 1.21

30 5.60 2.87 2.20 1.69 1.13

u5 5.01 2.k9 1.97 1.52 .96

60 4.19 2.01 1.64 1.27 .77

75 3.36 1.59 1.25 1.08 .60

90 2.72 1.27 1.05 .95 .51

105 5.55 2.56 1.96 1.61 1.03

120 k.Sk 2.62 2.09 1.61 1.05

135 k.11 2.14 1.76 1.37 .89

150 k.30 2.41 1.96 1.53 .99

165 4.76 2.63 2.09 1.63 1.08

180 k.59 2.29 1.85 1.41 .92

195 k.15 2.14 1.74 1.34 .88

210 k.33 2.33 1.84 1.43 .95

225 k.73 2.69 2.02 1.56 1.04

240 5.40 3.07 2.24 1.72 1.19

255 S.6k 3.05 2.25 1.67 1.19 .52 .094 1.52

270 5.23 2.08 1.74 1.39 1.00

.Sk .094 3.36 1.71 1.14 .99 .79

.$3 .087 3.52 1.78 1.19 1.03 .81

.48 .077 3.66 1.84 1.22 1.05 .85

.41 .066 3.44 1.73 1.15 1.00 .80

.32 .049 3.01 1.50 1.01 .88 .72

.26 .039 2.61 1.31 .87 .79 .64

.22 .023 2.40 1.23 .79 .71 .59

• 44 .080 2.06 1.00 .66 .60 .49

• 42 .066 .96 .43 .37 .38 .32

.40 .068 1.12 .52 .43 .44 .37

• 46 .087 2.25 1.20 .86 .76 .62

.47 .077 3.49 1.73 1.15 1.01 .79

• 39 .063 2.77 1.37 .93 .82 .66

.39 .066 2.76 1.37 .92 .82 .65

• 43 .087 2.98 1.50 1.02 .88 .69

._7 .091 3.17 1.60 1.08 .95 .74

.51 .087 1.41 .7_ .55 .58 .50

.75 .50 .48 .41

285 3.58 1.22 .98 .85 .$5 .30 .055 1.96 .96 .68 .62

300 3.18 1.67 1.32 1.0_ .64 .31 .053 2.30 1.14 .79 .71

315 3.77 2.17 1.67 1.28 .84 .36 .066 2.43 1.20 .83 .73

330 k.k9 2.64 2.00 1.53 1.03 .46 .087 2.62 1.33 .90 .78

345 5.21 3.0_ 2.24 1.74 1.20 .53 .104 3.03 1.55 1.05 .91

• 43 .102 0

.US .102 15

.45 .102 30

.42 .100 US

• 38 .096 60

.34 .093 75

• 32 .092 90

.26 .070 105

• 20 .058 120

• 27 .079 135

• 35 .I07 150

.38 .096 165

.34 .089 180

.37 .100 195

• 38 .105 210

.37 .I00 225

• 31 .06_ 240

• 25 .055 255

.45 .072 1.66 .80 .56 .53 .43 .26 .058 270
• 60 .30 .069 285

• 56 .31 .069 300

.57 .32 .066 315

• 62 .35 .076 330

.72 .kO .094 ]45

Ap, lb/sq in., at -

i ¢'nom,
deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

218

225

240

255

270

285

300

315

330

345

r/R = 0.40

x/c = x/e = x/c = x/c = x/c =
0.042 0.158 0.300 0.000 0.910

1.43 .75 .47 ._1

1.69 .86 .54 .34

1.71 .88 .55 .34

1.86 .91 .56 .33

1.66 .82 .50 .31

1.53 .74 .kS .28

1.23 .59 .37 .25

1.19 .57 .35 .25

1.14 .58 .33 .23

• 85 .US .27 .23

I.I1 .57 .34 .25

1.06 .55 .33 .23

I.II .59 .36 .25

1.17 .62 .38 .26

• 93 .55 .36 .26

• 89 .46 .26 .21

.64 .37 .23 .28

• 82 .43 .26 .20

• 88 .47 .28 .21

• 95 .51 .30 .22

1.01 .53 .32 .23

1.09 .58 .35 .24

1.23 .65 .kO .27

1.34 .71 ._5 .29

x/c =

0.042

• 085 1.03

.101 .88

.100 .92

.097 .93

• 095 .93

.083

.087

.08_

.074

.078

.076

.069

.077

.083

.080

.070

.059

.058

.064

.065

.067

.075

.082

.085

r/R = 0.25 _nom'

x/c : x/c = x/c = x/c = deg

0.158 0.300 0.600 0.910

• 30 .16 .036 0

• 28 .21 .055 15

.27 .16 .049 30

,24 .13 ,027 US

• 25 .11 .037 60

• 20 .10 .012 75

.17 .10 .022 90

.14 .09 .018 105

.16 ,10 .019 120

.17 .10 .024 135

.17 .09 .018 150

.lk .09 .019 165

.14 .09 .022 180

• 13 .09 .023 195

• 10 .08 .014 210

.11 .08 .019 225

.11 .08 .073 2_0

• 11 .08 .012 255

.10 .07 .009 270

.10 .07 .007 285

.11 .07 .008 300

.14 .09 .011 315

• 21 .13 .023 330

• 25 .I_ .029 345

.50

.42

.b,1

.76 .35

.59 .28

.5k .25

.59 .27

• 61 .29

• 64 .30

• 54 .26

.51 .24

.43 .21

.33 .16

•38 .18

.43 .20

.37 .17

.37 .16

• _0 .17

• _1 .18

._9 .23

• 68 .3_

•83 .41
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TABLE 67 - Continued

FLIGHT 53, LEVEL DECELERATING FLIGHT

(SEE FIG. 13, t = 11.4 SECONDS)

(b) Section aerodynamic loading

_qom,
aeg

0

15

30

h5

60

75

90

IC5

120

135

150

165

18C

195

210

225
2_0

255

27C

285

300

315

330

3_5

Section aerodynamic loading, l, lb/in., at -

r/a= 0.2S

4.69
4.58
4.31
3.96
3.91
3.16
2.69
2.40
2.63

2.74
2.73
2.40

2.33

2.09
1.67

1.79
1.95
1.77
1.70
i.70
1.79
2.26

3.2_

3.84

r/R = 0.40 r/R = 0.55

7.]6
8.47
8.59

8.89

8.07
7.27

6.12

5.92

5.65

4.70

5.71

5.42

5.86
6.15
5.55

4.66

3.82
4.37

4.70
4.96

5.23

5.68

6.42
5.84

12.36
12.85

1_.13
12.45
11.04

9.73
9.04
7.51
4.42

5.42
9.32

12.24
10.11

10.22
10.98
11.49
6.80

6.06
6.51
7.64
8.58
8.91
9.74

11.29

r/R : 0.75

20.41
20.21
18.80
16.43
15.36
10.62

8.78
16.03
16.87
14.62
16.27
17.44

15.]9
14.53
15.66

17.32

19.38
19.63
16.01

9.84

11.12
I_.85

16.94

19.h6

r/R = 0.85

23.60
21.71
19.27
15.99
10.19

5.34
15.20
27.50

19.47
16.81

19.22
20.3_

18.19

17.43
19.11
20.78

21.]8

22.76

25.15
18.84

9.66
1_.82
21.52

24.44

r/R = 0.90

23.46
20.81
18.48
15.11

7.18
2.76

22.72
27.81
21.08
18.54
19.67
21.43
19.60
19.23
21.05

22.5C

22.76

23.27

25.51
26.66

12.47
12.90

22.40

26.61

r/R : o.95

22.84
19.48
18.07
14.64

3.94
15.06

30.33
27.81
21.99
19.25
20.83
21.41

19.72

20.68
22.42
23.53
23.98

23.51
24.65

27.06

21.47
15.58

23.06

25.55

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

C
1
2
3
4
5

6
7
8

9
10

11.681
3.269

.009

-.236

-.064

.118
-.0_1
.045

.005

-.014
.032

-1.112

.077
-.045
-.068

.15h
-.014
-.318

-.027
.004

-.004

I0

OS : A0 + _-- (An,s COS n_Jnom

n= 1

+ Bn, s sin n _nom)

n

0 3.550
I .385

2 .071
3 .348
4 • 196
5 -.233
6 .014
7 .006

8 .000

9 .000

10 -.016

Flap motion

an, s, deg bn,s, deg

-.624
.215

-.126
.117

.085

-.010

.071

-.040
.012
.002

I0

/_s:a0+ }-- (an, s cos n_Pnom

n= 1

+ bn, s sin n _nom)

Lag motion

0
1
2

3
4

5
6
7
8
9

I0

En, deg Fn, deg

5.726

-.290 -.I18

-.005 -.008

• 061 .046
• 000 -.009

-.028 -.006

-.009 -.002

• 003 .011
• OOO -.002

• 000 .002

-.009 -.013

10

_ =E0+ _ (Enc°SntPnom

n=l

+ F n sin n _nom)

354
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TABLE 67 - Concluded

FLIGHT 53, LEVEL DECELERATING FLIGHT

(SEE FIG. 13, t = 11.4 SECONDS)

(e) Flapwise bending moment

_nom'

deg

0

15

3O

45

6O

75

9O

I05

120

135

150

165

180

195

210

225

240

255

27O

285

30O

315

33O

345

Flapwlse bending moment, in-lb, at -

r/R = 0.150 r/H = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

298

-1982

-762

732

4334

2692

606

-1184

-2837

4790

5611

150

196

2122

2293

1552

1074

-1526

I017

3958

2157

-283

150

1062

-1543

-3119

-2005

1097

3317

2566

-734

-3490

-2170

3416

4777

611

-710

1460

1733

I130

-644

-1700

1172

4843

3259

710

341

677

-2748

-3887

-2893

1347

3110

2676

-1501

-4836

-461

3037

4357

2215

-199

371

1238

615

-1727

-922

2070

4981

4439

1916

579

-217

-4363

-4830

-3418

760

2124

1466

-2369

-4554

598

2229

2592

2888

3]2

-1215

-146

-852

-2426

73

2620

3889

4757

3012

340

-2359

-7292

-5743

-3235

-1264

-41

-1405

-2091

417

619

-1775

-1264

2793

1728

-1959

-3112

-4705

-3156

1437

2951

2872

4931

4905

-639

-6131

-10780

-7477

-3885

-3258

-2233

-3358

-930

3418

-2333

-5716

-3676

2274

2413

-1885

-6353

-7497

-3626

672

2453

3687

5727

5468

-1895

-9208

rlom '

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

3_5

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R : 0.375 r/R = 0.575 r/R = 0.825

-1663

877

-6563

-6075

-2965

-1793

4426

9847

909

-3372

1365

1463

1707

3823

-1142

-1191

1365

-4414

-7442

-I146_

-12050

-9705

-581_

-5863

-1970

-5551

-11770

-12080

-7684

-1009

3549

1823

-8254

-14864

-11770

-5454

1791

3940

-2312

-9003

-11787

-12812

-10973

-9735

-11738

-11868

-4737

-879

7687

-489

-409

-1833

1399

9895

11959

4663

743

-3993

-6617

4055

13383

12279

9671

-89

-8025

-3945

423

1335

103

1207

4327

9911

(g) Blade torsional moment and pitch-horn load

_./nom I

deg

o

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

-86 310

249 596

561 417

370 343

57 -81

257 133

854 876

791 1149

-109 -161

Pitch-horn

load, lb

66

87

144

122

I08

118

194

I19

5

-392

899

952

-418

-694

-191

260

486

-366

-1072

-847

-307

-243

-561

-295

-493 1

429 131

662 136

-101 -I

-259 -32

-298 13

225 50

404 36

-372 -43

-728 -81

-676 -19

-302 35

-231 23

-69 19

-4 55

336



TABLE 68

FLIGHT 53, LEVEL DECELERATING FLIGHT

(SEE FIG. 13, t = 14.5 SECONDS)

(a) Differential pressurea

r/R = 0.95
_nonl I

deg x/c = x/c = x/c = x/c =
0.017 0,09_ 0,168 0.233

0 6.63 k.19 3.17 2.15

15 5.72 3.83 2.92 1.95

30 5.12 3.61 2.82 1.8k

kS k.77 3.47 2.78 1.77

60 k.Sk 3.3k 2.7k 1.69

75 5.31 3.7k 2.89 1.79

90 8.56 5.61 k.09 2.66

105 8.95 5.76 k.27 2.90

120 8.37 5.35 3.93 2.72

135 7.k6 k.83 3.59 2.40

150 6.86 k. Sk 3.k6 2.30

165 6.90 k.56 3.kk 2.31

180 6.63 k.kO 3.30 2.2k

195 6.32 k.2k 3.15 2.16

210 6.kO k.27 3.12 2.1k

225 6.73 k.38 3.17 2.21

2kO 7.09 k.k7 3.26 2.28

255 7.kl k.56 3.33 2.32

270 7.65 k.60 3.28 2.3k

285 8.03 k.79 3.38 2.kk

]CO 8.16 k.76 3.36 2.k6

315 7.19 k.26 3.00 2.16

330 6.k9 k.lk 2.96 2.09

3k5 6,71 q.23 3.13 2.15

Ap, lb/sq in., at -

r/R = 0.90 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

1.1k .5k .079 7.06 3.61 2.67 2.2k 1.kO .5k .022 0

.97 .k7 .05k 6.53 3.3k 2.k7 2.10 1.31 .k8 .002 15

.87 .kk .Ok8 5.90 2.98 2.27 1.97 1.19 .kk -.020 30

.79 .k2 .OkO 5.k8 2.80 2.1k i.91 1.10 .kl -.031 kS

.72 .39 .03k k.9k 2.60 1.99 1.79 1.02 .36 -.056 60

• 7_ .38 .030 k.26 2.28 1.76 1.62 .89 .]2 -.065 75

1.25 .52 .Ok6 2.33 1.k7 I.k3 1.k6 .86 .36 -.062 90

1.52 .68 .098 6.90 3.72 2.9k 2.62 1.55 .60 .011 105

l.kk .66 .098 8.3e k.kk 3.32 2.85 1.73 .67 .027 120

1.23 .57 .083 7.k6 3.85 2.90 2.k8 1.51 .59 .020 135

1.18 .56 .080 6.9k 3.60 2.72 2.38 I.kk .58 .027 150

1.19 .57 .08k 6.78 3.59 2,73 2.kl 1.k5 .58 o03k 165

1.15 .55 .079 6.96 3.63 2.72 2.38 1.kk ,57 ,022 180

1.09 .5k .072 6.60 3.39 2.56 2.2k 1.37 .55 .016 195

1.12 .5k .08k 6.k3 3.30 2.k8 2.19 1.36 .56 .027 210

1.16 .56 .090 6.72 3.k7 2.59 2.27 1.38 .58 .038 225

1.22 .57 .098 6.85 3.59 2.69 2.31 1.kk .60 .OSk 2kO

1.27 .60 .105 7.1k 3.68 2.76 2.37 1.50 .61 .069 255

1.29 .62 .117 7.72 3.91 2.85 2.k3 1.5k .63 .076 270

1.39 ,66 .139 7.70 3.89 2.87 2.k3 1.56 .6k .078 285

1.kS .68 .Ikl 7.26 3.5k 2,55 2.15 1.37 .56 *060 300

1.21 .55 .090 3.20 1.80 1.55 1.50 .96 .kS .016 315

1.12 .5k .090 6.2k 3.22 2.kl 2.06 1.30 .53 .03k 330

1.15 .55 .08k 6.78 3.50 2.58 2.19 1.37 .53 .031 3k5

Ap, lb/sq in., at -

_/nom'

deg x/c = x/c = x/c =

0.017 0.040 0.090

0 7.11 5.26 3.71

15 6.78 5.06 3.55

30 6.20 k.58 3.29

kS 5.79 k.25 3.07

60 5. 19 3.82 2.87

75 4.06 3.02 2.31

90 2.11 1.k6 1.22

105 3.98 2.82 2.11

120 9.10 6._.2 tl.62

135 7.05 5.15 3.72

150 6.62 a.87 3.52

165 6.8k 5.08 3.65

180 7.09 5.23 3.70

195 6.55 k.87 3.k5

210 6.30 k.71 3.33

225 6.78 5.01 3.53

2kC 6.8k k.gk 3.58

255 7.09 5.Ok 3.67

270 6.80 k.92 3.55

285 5.95 k.30 3.13

]00 2.75 1.98 I. 57

315 3.65 2.6k 1.93

3]0 5.79 _.32 3.Ok

3k5 6.67 k.93 3.k5

r/R = 0.85 _nom'

x/c : x/c : x/c : x/c = x/c = x/c = x/c = x/c = deg

0.130 0.168 0.233 0.335 0.500 0.625 0.769 0.915

2.72 2.30 1.95 1.27 .61 .57 .30 .075 0

2.61 2.22 1.87 1.21 .56 .53 .27 °066 15

2.38 2.05 1.7k 1.12 .50 .k8 .25 .050 30

2.18 1.91 1.62 I.Ok .kS .kk .22 .037 kS

1.92 1.68 1.k2 .9k .36 .38 .19 .018 60

1.77 1.k3 1.08 .76 .27 .31 .15 -.008 75

.86 .76 .8k .k2 .08 .19 .08 -.033 90

1.53 1.29 1.19 .72 .25 .33 .17 .010 105

3.39 2.85 2.30 I.k7 .65 .57 .29 .060 120

2.7k 2.37 2.00 1.3k .6k .60 .32 .075 135

2.58 2.2k 1.89 1.26 .61 .57 .32 .076 150

2.67 2.30 1.9_ 1.30 .62 .58 .31 .081 165

2.71 2.31 1.92 1.28 .60 .5k .29 .068 180

2.50 2.13 1.78 1.19 .55 .52 .28 .056 195

2.kl 2.07 1.7k 1.15 .55 .53 .29 .06k 210

2.55 2.16 1.82 1.21 .58 .5k .31 .076 225

2.66 2.23 1.91 1.28 .66 .60 .3_ .093 2kO

2.7k 2.33 2.00 1.32 .69 .62 .3k .101 255

2.69 2.28 1.97 1.32 .70 .63 .36 .105 270

2.26 1.96 1.68 1.1k .58 .56 .31 .076 285

1.18 .99 .90 .63 .30 .36 .21 .027 300

1.k7 1.20 1.02 .69 .29 .35 .19 .029 315

2.20 1.92 1.67 1.09 .53 .51 .28 .081 330

2.56 2.17 1.8_ 1.20 .59 .56 .30 .087 3k5

3.57



TABLE 68 - Continued

FLIGHT 53, LEVEL DECELERATING FLIGHT

(SEE FIG 13, t = 14.5 SECONDS)

(al Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = fleg

0.017 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.9_5

0 5.21 2.87 2.16 1.67 1.12 .k9 .091 2.9] I.k8 1.01 .87 .70 .]9 .093 0

15 5.]8 2.86 2.16 1.67 1.12 .kS .089 3.10 1.57 1.06 .91 .73 .kO .09k 15

30 5.23 2.73 2.11 1.62 1.07 .k6 .082 3.12 1.57 1.06 .91 .73 .kO .09k 30

kS k.89 2.55 2.01 1.55 1.01 .k2 .068 3.08 1.53 1.05 .90 .73 .39 .095 kS

60 _.k2 2.27 1.8k 1.k2 .90 .38 .058 2.88 1.k2 .97 .85 .68 .37 .093 60

75 5.71 1.80 I.k7 1.19 .70 .29 .016 2.5k 1.26 .86 .75 .61 o]k .088 75

90 2.93 1.39 1.11 .97 .52 .21 .020 2.27 1.17 .75 ,67 .$7 .31 .088 90

105 2.31 1.17 .92 .Sk .hl .17 .010 2.19 1.11 .69 .6k .5k .29 .08k 105

12C 1.99 1.12 .9k .7k .k6 .20 .020 1.91 .9] .6k .55 .k7 .2k .072 120

135 2.53 1.69 1.$1 1.27 .83 .59 .072 1.56 .Tk .55 .k6 .kO ,25 .068 115

ISO k.2k 2.95 2.12 1.72 1.11 .kS .068 1,k8 .70 .53 .kS .]9 .2k .OTk 150

165 k.95 2.85 2.25 1.75 1.16 .50 .080 l.SI .71 .5k .k7 .hi .23 .072 165

180 5.10 2.76 2.18 1.70 1.12 .k9 .085 1.kl .68 .51 .k7 .kO .22 .065 180

195 k.91 2.53 1.98 1.5] 1.02 .kk .077 I.k9 .71 .51 .SO .k2 .23 .062 195

210 k.77 2.k9 1.9k 1.SO 1.00 .kk .082 1.97 ,95 .66 .60 .k7 .26 .071 210

225 k.92 2.69 2.06 1.60 1.07 .k7 .09k 1.k3 .70 .51 .kS .kl .2k .062 225

2kO 5.kO 2.9k 2.19 1.69 1.1k .50 .091 1.kS .71 .50 .k7 .kO .2k .058 2kO

255 5.k2 2.72 2.00 1.50 1.02 .k2 .06] l.kl .69 .k9 .kS .38 .25 °056 255

270 3.kk .97 .93 .82 .60 .30 .017 1.k3 .69 .kS .kS .38 .23 .052 270

285 2.53 1.09 .85 .Tk .k7 .23 .Ok2 1.k8 .71 .51 .k7 .kO .2k ,055 285

]00 2.52 1.25 .98 .8] .q9 .2] .05k 1.70 .81 .57 .53 .kk .25 .059 300

]15 2.97 1.70 I.]5 1.05 .62 .29 .Ok2 2.01 .97 .68 .61 .50 .29 .065 ]15

]]0 5.85 2.28 1.78 1.56 .88 .kO .070 2.]2 1.13 .79 .69 .56 ,32 .072 330

5k5 k.S] 2.61 2.00 1.5] 1,02 .kS .075 2.56 1.29 .88 °77 .62 .5k .079 ]kS

_p, lb/sq in., at -

Snore r/R = 0.40 r/R = 0.25
_J irtowl '

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

0 1.50 .68 .k2 .28 .082 .59 °28 ,17 .10 .009 0

15 1.57 .72 .kk .29 .085 .58 .28 ,18 .11 .012 15

30 I,k5 .73 .kS .29 .091 .63 .31 .19 .12 .015 ]0

kS 1.53 .75 .k7 .]0 .091 .69 .33 .20 .11 .012 kS

6_ 1.52 .73 .KS .28 .091 .72 .5k .20 .11 .011 60

75 1.37 .66 .kl .26 .087 .67 .32 .18 .10 .008 75

90 I. 19 .57 • 37 .25 .082 .59 .27 • 15 .09 .012 90

105 1.09 .56 .-]3 .2k .079 .51 .23 . lk ,08 .012 105

120 I .OS .Sk .]1 .23 .073 .51 .23 • 1] .08 .007 120

I '_5 .96 .51 .29 .22 .071 .52 .2k • 13 .08 .012 155

150 .87 .k7 .27 .22 .071 .k9 .22 .12 .07 .003 150

165 .80 .k_ .25 .?0 .065 .kS .20 • 11 .07 .011 165

180 .71 .kO .21 • 19 .OS8 .k2 • 19 • 11 .OT .0 I ] 180

195 .63 • ]6 .20 .18 .059 ._0 .18 • 10 .07 .011 195

2 I0 .60 .35 .20 .18 .060 .3k .1S .09 .06 .005 210

225 .59 • ]5 • 19 • 18 .053 .28 • 12 .06 .05 .001 225

2kO .60 .35 .20 .17 .05] .25 .10 .05 .05 .00,1 2kO

255 .63 .35 .21 .18 .051 .25 .10 .05 .05 -.OOk 255

270 .70 • 39 .23 • 18 .053 .27 • I 1 .06 .05 -.OOk 270

285 .73 .kO .2k .19 .055 .30 .12 .07 .06 .000 285

300 .80 .k3 .26 .?0 .061 .32 .13 .08 .05 -.006 500

315 .90 .k7 .29 .21 .065 .36 .16 .09 .07 -.00] 315

530 1.08 .SS .5k .2k .07k .k6 .21 • 12 .08 .002 350

3k5 1.19 .62 .59 .76 .076 .55 .27 .16 . I0 .8 I 1 3kS

338



TABLE 68 - Continued

FLIGHT 53, LEVEL DECELERATING FLIGHT

(SEE FIG. 13, t = 14.b _KCONDS)

(b) Section aerodynamic loading

_om,
oeg

0
15
3O

45
60
?5
90

105

120
135

150
165
180
195
210
225

240
255
270
285
300
315

330
345

Section aerodynamic loading, Z, lb/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

2.69
2.72
2,98
3.08
3.11
2.8_
2.51

2.21
2.18
2.24
2.02
1.90

1.81
1.72
1.48

1.18
1.03
1.02
1.1_
1.28
1.30

1.56
2.00

2.52

6.7_
6.99
?.26
?.48
?.33
6.69
5.98

5.59
5.33
5.02
u,.70
W.35

3.88

3.58

3.55
3.44
3.50
3.58

3.87
4.01

_.32
3.29
5.58

4.20

10.93
11.40
11.46
11.25
10.57

9_47
8.60

8.19
7.0_
6.05
5.94
6.01

5.70
5.96

7.31

5.91
5.86

5.69

5.66
5.92

6.54
7.64
8.61
9.59

18.55
18.59
17.88
16.711
15.05
12.0L*

9.15

7.46
7.U5

12.25
17.55

18.63

18.32
16.83
16.57
17.61_
18.9:_
17.31

9.36
7.98

8.32
10.85

1_,.61
16.7_

22.29
21.27
19.55
18.15
16.19
13.02

7.12
12.61
26.63
22.80

21.55

22.20

22.12
20.61
20.10
21.19
22.10
22.85

22.44
19.53
10.28
11.93
18.85
21.14

22.9_
21.16
19.14
17.86
16.25
I_.27

11.32
2_.45
28.20

2_.71
23.aC

23.36

23.36

22.10

21.77

22.64

23.46
24.20

25.41
25.50
22.89

15.18
21.02
22.35

23.32
20.65

19.20

18.27

17.35

18.73

28.39

31.26

29.34
26.04

24.72

2_.87

23.94

22.94

23.18

23.93
24.72

25.58

25.97
27.32

27.70
23.93
22.82
23.47

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

3
1
2
3

U

5

6

7

9

IC

11. h82

2._06
.I09

-.023
.023

-.018
.Olh
.01b,

.023

.018

.000

-. 354
-.023
-.050
-.059

.077

.005

.005

.Olh

.000

.005

10

8s:A0 + I IAn, sC°Snt_no m

n= 1

+ Hn, s sin n _nom)

Flap motion

an, s, deg
, =,

0 3.193
I .587
2 ~.Oh5

3 .190

b .036

5 -.061

6 .016

7 -.022

8 .006
9 .004

10 .000

bn, s, deg

-.557

.223

,071

,144

-.061

.028

.000

.006
-.010

.000

i0

_s = a0 + I (an, s cos n _nom

n=l

+ bn, s sin n _nom)

Lag motion

0

1
2
3

5
6
7

8

9

10

En, deg Fn, deg

6.2_7

-.176 -.028

-.013 .069

.027 .071
.025 .013

.005 .005

•002 .009

.005 .006

•002 .008

.011 .009

.013 -.003

i0

=Eo+ I (Enc°sn_nom

n= 1

+ F n sin n _nom)

359
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TABLE 68 - Concluded

FLIGHT 53, LEVEL DECELERATING FLIGHT

(SEE FIG. 13, t = 14.5 SECONDS)

(e) Flapwise bending moment

_nom'

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925deg

0

15

30

45

60

75

9O

105

120

135

150

165

180

195

210

225

240

255

270

285

3OO

315

330

345

1242

-274

-525

296

8O9

1915

1687

501

-935

695

3442

2804

626

718

1812

1880

1151

678

68

661

2040

718

159

-320

479

-899

-1229

-215

982

1738

1345

-206

-1609

223

2978

2483

668

668

1894

1526

lOl5

58

74

1642

2723

1898

536

272

-597

-1401

-1853

-850

918

1718

1103

-II12

-1286

913

3019

8001

1718

1139

1573

1709

1003

54

506

2287

3074

2576

786

615

-2103

-2618

-2761

-1673

368

1084

339

-1607

-626

1465

2391

3068

2772

1484

1274

1427

559

63

969

2467

2848

2591

988

-71

-4408

-4716

-3907

-2604

-836

-132

-739

317

2183

2324

1670

2728

3652

t866

185

-96

-79

1068

2728

2922

2966

2632

1813

-2050

-6696

-7094

-5472

-3950

-2537

-1452

-915

2528

4249

2329

578

I175

2339

1334

-1134

-2537

-1203

1632

3781

3811

3523

2906

1533

-3850

_nom,

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/fl = 0.375 r/R = 0.575 r/R = 0.825

-6697

-4287

-3278

-6795

-4825

-2871

-1699

890

2827

613

-1357

1069

1215

1118

-413

-3213

-2806

-4808

-6388

-10083

-11906

-9562

-9302

-7381

-4314

-7440

-7505

-10582

-7603

-6170

-3305

-2149

-6268

-8059

-11168

-6789

-4689

-2458

-3077

-8303

-9068

-11819

-10875

-10110

-I1526

-I0159

-9149

-5584

5619

3331

-877

1587

1203

3651

6163

4563

1939

-1597

-461

-645

4595

6899

5347

3187

-2509

-2621

-1693

3

1251

-205

3011

6883

(g) Blade torsional moment and pitch-horn load

_nom '

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

3OO

315

330

345

Torsional moment, in-lb, at-

r/R : 0.15 r/R : 0.50

-27

216

173

36&

303 385

341 269

519 553

687 704

631 552

21 39

233 -104

615 387

436 255

-97 -38

-223 -104

26 -I01

82 112

-66 -67

-523 -371

-798 -503

-698 -556

-402 -223

-126 -20

-214 108

Pitch-horn

load, lb

260 83

327 93

458 96

277 123

126

130

137

161

104

60

71

ll2

91

24

5

20

32

7

-29

-40

-17

14

30

40

341



TABLE 69

FLIGHT 54, LEVEL DECELERATING FLIGHT

(SEE FIG. 14, t = 4.3 SECONDS)

(a) Differential preuurei

Ap, lb/sq in., at -

_nom _ r/R = 0.g5 r/R = 0.90 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = dig
0.017 0.090 0.188 0.233 0.335 0.625 0,_15 0.017 0.090 0.168 0.233 0.335 0.625 0,915

6 5.57 3.77 3.18 2.02 .99

21 k.20 3.11 2.78 1.71 .72

36 3.k0 2.69 2.59 1.54 .55

51 2.76 2.36 2.42 1.31 .41

66 1.55 1.68 1.98 .82 .20

81 3.48 2.60 2.44 1.11 .19

96 6.87 5.14 4.23 2.64 1.13

111 6.25 4.74 3.95 2.43 1.05

126 4.77 3.73 3.38 2.12 .86

141 3.73 2.92 2.84 1.76 .67

156 3.63 2.71 2.63 1.66 .65

171 3.65 2.58 2.42 1.61 .65

186 3.70 2.54 2.32 1.57 .65

2Gl 4.06 2.68 2.36 1.64 .74

216 4.49 2.90 2.46 1.71 .83

231 5.05 3.19 2.61 1.79 .92

246 5.59 3.48 2.76 1.92 1.02

261 6.97 4.15 3.12 2.20 1.20

276 T.18 4.22 3.19 2.25 1.24

291 2.95 2.07 1.98 1.44 .84

306 3.09 1.92 1.90 1.06 .43

321 5.2q 3.31 2.75 1.78 .88

336 6.36 3.92 3.21 2.11 1.10

351 6.55 4.12 3.37 2.22 1.15

• 47 .045 6.70 3.43 2.68 2.24 1.38 .53 .009 6

• 37 .014 5.47 2.87 2.31 1.92 1.13 .42 -.035 21

• 33 .004 4.38 2.30 2.01 1.67 .95 .35 -.069 36

• 30 -.010 3.79 1.97 1.78 1.51 .83 .29 -.096 51

• 24 -.022 3.25 1.65 1.80 1.42 .71 .23 -o133 66

• 26 .014 2.45 1.19 1.11 1.22 .53 .19 -.150 81

• 51 .032 4.17 2.33 2.18 2.13 1.20 .52 -.061 96

• _8 .029 6.15 3.44 2.80 2.47 1.42 .55 -.050 111

.44 .029 5.90 3.26 2.62 2.34 1.32 .50 -.054 126

• 40 .036 5.43 2.95 2.31 2.05 1.16 .45 -.063 141

.40 .0_9 _.97 2.72 2.17 1.94 1.10 .46 -.041 156

.40 .052 k.93 2.63 2.11 1.88 1.09 .46 -.029 171

• kO .057 4.86 2.57 2.04 1.83 1.08 .45 -.009 186

• 42 .065 k.99 2.61 2.07 1.85 1.08 .47 .004 201

• 46 .085 5.45 2.68 2.18 1.92 1.15 .52 .035 216

• 48 .091 6.17 3.11 2.40 2.06 1.25 .56 .045 231

• 51 .108 6.84 3.47 2.60 2.14 1.36 .60 .068 246

.57 .123 ?.74 3.82 2.82 2.33 1.46 .61 .069 261

.57 .107 6.05 3.14 2.46 2.14 1.39 .67 .104 276

.46 .075 3.7T 1.92 1.51 1.35 .88 .42 .037 291

• 29 .049 3.72 1.82 1.41 1.29 .78 .35 .006 306

• _6 .077 5.16 2.61 2.02 1.77 1.11 .49 .041 321

• 54 .091 6.60 3.37 2.62 2.17 1.38 .60 .054 336

• 55 .081 7.36 3.74 2.90 2.39 1.49 .61 .OSO 351

Ap, lb/sq in., at-

_nom '

deg x/c : x/c =

0.017 0.040

6 6.64 5.11

21 5.58 4.34

36 4.75 3.68

51 4.3R 3.38

66 3.74 2.91

81 3.33 2.55

96 5.14 4.15

Ill 6.38 5.06

126 5.75 4.52

141 5.29 4.08

156 5.9k 4.47

171 5.86 4.38

186 5.72 4.25

201 5.84 4.31

216 6._b 4.72

211 7.16 5.08

2k6 6.8_ _.84

261 5.75 4.20

276 4.48 _.30

291 _.02 2.99

_06 4._ 3.22

521 5.89 4._5

3_;6 T. 19 5. 17

351 7.65 5.57

r/R = 0.85

x/c : x/c = x/c = x/c :
0.090 0.130 0.168 0.233

].51 2.65 2.38 1.85

3.07 2.18 2.05 1.59

2.68 2.17 1.76 1.32

2.47 1.97 1.75 1.15

2.16 1.74 1.53 .95

1.98 1.57 1.37 1.04

3.07 2.39 1.98 1.45

3.64 2.61 2.35 1.74

3.29 2.29 2.12 1.59

3.04 2.19 1.94 1.46

3.27 2.29 2.07 1.55

3.21 2.34 2.09 1.56

3.12 2.29 2.04 1.52

].10 2.31 2.03 1.52

3.36 2.53 2.18 1.64

3.63 2.74 2.35 1.80

3.51 2.61 2.33 1.8_

_.OO 2.29 2.01 1.64

2.45 1.90 1.71 1.44

2.09 1.52 1.39 1.11

2.21 1.63 1.45 1.16

2.99 2.25 1.97 1.57

3.66 2.78 2.43 1.91

3.94 3.00 2.64 2.06

x/c = x/c : x/c : x/c :
0.335 0,500 0.025 0.769

1.30 .68 .53 .27

1.11 .48 .42 .21

.95 .36 .33 .16

• 85 .29 .28 .12

.79 .21 .21 .08

.67 .16 .17 .07

1.02 .35 .32 .15

1.27 .54 .45 .24

1.17 .49 .42 .22

1.09 .45 .40 .22

1.12 .48 .41 .23

1.14 .50 .43 .24

1.13 .50 .44 .25

1.15 .51 .46 .26

1.19 .58 .49 .29

1.27 .63 .52 .31

1.30 .68 .54 .33

1.19 .65 .5k .34

1.06 .57 .46 .28

.81 .39 .35 .20

•80 .38 .33 .19

1.08 .57 .46 .27

1.32 .74 .56 .32

1.43 .80 .61 .34

x/c = deg

0.915

.090 6

.054 21

• 026 36

• 010 51

-.020 66

-.028 81

• 000 96

.040 111

•042 126

.034 141

.0k0 156

.046 171

• 060 186

.074 201

.08k 216

.092 231

.102 246

.106 261

.096 276

• 058 291

• 056 306

.092 321

• I18 336

• 116 351

342



TABLE 69 - Continued

YLiGHT 54, LEVEL DECELEP_.T!NG FLIGHT

(SEE FIG. 14, t = 4.3 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

r/R = 0.75
o121 ,

eg x/c = x/c = x/c = x/c =

0.017 0.090 0.168 0.233

6 5.82 3.03 2.30 1.79

1 5.5_, 2.77 2.15 1.67

;6 5.02 2.51 2.00 1.57

1 t.60 2.39 1.95 1.5t

6 _,.25 2.19 1.78 I.t8

I 5,.81 1.95 1.53 1.37

6 3.71 1.95 1.58 1.38

1 t.0_ 2.59 2.07 1.72

6 _,.k7 2._k 2.11 1.66

1 _.79 2.t9 2.06 1.57

6 k._O 2.36 1.97 1.53

1 1_.69 2.t7 2.06 1.59

_6 _.89 2.k8 2.03 1.56

;I _.72 2.3"/" 1.9t 1.50

6 k.69 2.37 1.90 I.t7

;1 k._l 2.25 1.83 1.tk

_6 _.t6 2.3k 1.8t 1.t3

1 5.12 2.81 2.0t 1.55

6 t.20 1.82 1.50 1.17

_1 3.78 1.82 1._h 1.12

_6 3.65 1.87 1.t6 1.13

!1 3.98 2.19 1.69 1.3t

;6 u,.78 2.81 2.08 1.66

il 5.55 5.19 2.38 1.86

r/R = 0.55 Snore'

x/c = x/c = x/c = x/c = x/c_ x/c = x/c = x/c = x/c = x/c = deg

0.335 0.625 0.915 0.017 0.0_Q 0.168 0.233 0.335 0.625 0.915

1.21 .53 .006 3.67 1.91 1.29 1,03 .81 .t_ .120 6

1.10 .t6 .061 3.50 1.81 1.20 .97 .77 ,t2 .120 21

1.00 .t2 .056 3.51 1.80 1.21 .97 .77 .k3 .129 36

.93 .39 .061 3.k3 1.7t 1.10 ,95 .75 .tl .131 51

.86 .35 .06k 3.15 !.65 1.09 .88 .70 .38 .129 66

• 75 .32 .070 2.85 1.50 .98 .79 .6t .36 .128 81

.75 .32 *068 3.07 !.62 1.08 ,85 ,69 ,38 .1_0 96

1.06 .kt .08k 3.08 1.67 1,11 .8b .67 .38 .133 Ill

1.03 .t6 .106 2.9t 1.5t 1.06 ,87 .70 .kO .128 126

.98 .kO .096 3.36 1.79 1.22 ,97 .78 ._1 .137 ltl

.97 .kS .llk 3.Ok 1.62 1,11 .91 .73 .kO .132 156

1.Ok .tk .I08 3.09 1.65 1.12 .91 .73 .tO .127 171

1.05 .kt .110 3.07 1.58 1.06 .85 .69 .37 .118 186

1.02 .it .lit 2.95 1.53 1.03 .83 .66 .37 .113 201

1.02 .t6 .119 2.83 1.t9 1.00 ,81 .63 .36 .103 216

.99 .t7 .122 2.36 1.25 .87 .73 .58 .St .088 231

.99 .iT .12k 3,01 I._7 .96 .76 .57 .32 .087 2t6

1.05 .kS .100 1.7_ .92 .66 .57 .k9 .31 .072 261

• 80 .t0 .108 2.20 1.15 .78 ,62 .t8 .28 .073 276

.75 .Sk .089 2.02 1.03 ,71 ,57 .kS .27 .056 291

.75 .3t .078 2.18 1.11 .76 .61 .t9 .28 .069 306

• 91 .t3 .098 2._8 1.29 .87 .70 .St .32 .08t 321

1.t6 .53 .106 3.11 1.62 1.08 .86 .67 .59 .108 336

1.31 .58 .110 3.86 1.99 1.3_ 1,07 .83 *t6 .133 351

Ap, Ib/sq in., at -

@nom' r/R = 0A0 r/R = 0.25 @nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

6 1.86 .95 .60 .31 .089 .79 .tO .26 .12 .026 6

21 1.73 .87 .56 .28 .082 .99 .t9 .32 .15 .033 21

36 1.6t .80 .84 .27 .093 .91 .t? .30 .13 .026 36

51 1.78 .86 .55 .27 .093 .83 .k3 .27 .13 .027 51

66 1.65 .79 .51 .26 .090 ,8t .tl .26 .12 .027 66

81 1.57 .76 .t9 .26 .091 .82 .tO .26 .12 .029 81

96 I._0 .68 .t_ .2t .08_ .Tt .37 .2_ .11 .023 96

Ill 1.83 .90 .58 .30 .099 .81 .tO .25 .12 .027 111

126 1.3k .69 .t6 .27 .093 .85 .kS .30 .15 .0_2 126

lkl 1.91 .92 .58 .29 .086 1.03 .50 .31 .13 .032 It1

156 1.55 .77 .50 ,27 .091 .88 .t_ .28 .13 .036 156

171 1.t9 .77 .51 .27 .086 .85 .kS .30 .It .039 171

186 1.56 .78 ._8 .26 .079 .86 .it .27 .12 .032 186

201 1.t3 .73 .t6 .2t .078 .76 .37 .23 .10 .023 201

216 1.3t .69 ._t .23 .067 .65 .31 .19 .09 .019 216

231 1.06 .56 .37 ,20 .055 .St .25 .16 .07 .010 231

2k6 .88 .k7 .30 .18 .051 .t5 .22 .It .06 .008 2t6

261 1.07 .St .3k ,19 .052 .29 .16 .11 .05 .OOt 261

276 .73 .39 .2t .15 .039 .26 .13 .09 *05 -.001 276

291 .85 .4k .27 .15 .Orb .29 .lk .09 .05 -°003 291

306 .90 .t6 .28 .16 .Ok9 .k6 .21 .13 .06 .003 306

321 .98 .50 .33 .19 .063 .51 .2_ .15 .07 .007 321

336 l.k5 .76 .51 .27 .093 .61 .30 .20 .10 .021 336

351 1.93 .97 .63 .32 .097 .63 .33 .21 .11 .019 351

343



TABLE 69 - Continued

FLIGHT 54, LEVEL DECELERATING FLIGHT

(SEE FIG. 14, t = 4.3 SECONDS)

(b) Section aerodynamic loading

6
21
36
51

66
81
96

III

126
lk.I

15671
186

201

216

231

296

261

276

291

306

321
336
351

Section aerodynamic loading, l, Ib/in., at -

r/R = 0.25 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

3.71
k.57
k..21
3.93
3.82
3.72

3.k.I
3.69
k.2k.
k.51
kk.07
k.l?

3.96
3.38
2.83
2.28
1.98
1.k.9
1.2kk

1.28
1.96

2.22
2.87
3.02

r/R = 0.40

8.90 13.25
8.26 12.58
7.88 12.70
8.27 12.32
7.72 11 .k8
7.k3 10.511
6.69 11.38

8.68 11.39
6.91 11.25
8.71 12.56
7.53 I 1.63
7.k.S 11.?k.
7.37 I1. Ik.

6.93 10.81
6.51 I0.k2
5.38 9.21
k..55 IO.OO
5.1k. 7.38

3.70 8.03
k..16 7.k.I
14.32 7.92
kk.95 9.06
7.38 11.27
9.26 13.8k

19.98
18.32
16.69
15.77
Ik..S1
12.918
12.95

16.72
16.96
16.60
16.23
16.97
17.07
16.52
16.58
16.05
16.23

17.73
13.61
13.k.8
12.60
Ik..82
18. k.k.

20.85

21.73
18.29
15.k.5
Ik.. II
12.12
10.79

16.78
20.81
19.01
17.58
18.79
18.89
18.6k.
18.81
20.29

21.98
21.86
19.k.6
16.3kk
13.21
13.71

18.53
22.73
2k.. k.7

22.17
18.30
15.08
12.98
10.86

8.Ok.

17.33
22.29
20.87
18.61J
17.65
17.39

17. lk.
17.50
18.73
20.80
22.75
2k.. 72
22.18
13.71
12.53

17.85
22.52
2k..SS

20.88
16.69
lk.35
12.33

8.53

12.18
26.21
2k..2k.
19.98
16.26

15.56
15.11
Ik..97
15.93
17.31
18.76
20.k.6
214.05

2k..k.7
Ik..25

11.35
19.02
22.69
23.62

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn,s, deg

0
1
2
3

k
5
6
7
8

9
10

11.733
1.6k.1
-.029

.006

.050

.023
-.020
-.009

.009
-.009

-.012

-I .629
-.003

.096
-.038
-.055

-.020
-.012
-.006
-.003
-.003

10

Os = A0 + Z

n=1

+ Bn, s sin

Flap motion

an,s, deg bn, s, deg

0 k.. IkS
1 -.237
2 .057
3 .061
k .086
5 -.016
6 .033

7 -.02k.
8 .02k.
9 .008

10 .012

-.808
.llk.

-. 163
• 020

-.Ok5
-.020

.000
-.02k
-.033

.000

10

;3s:a0+ _- Ian,sCOSn(_Pnom-6°)
n= 1

+bn, sSinn (_knom-60)]

Lag motion

0
I
2
3

k.
5
6
7
8
9

!0

E n, deg Fn, deg

k..567
-.2k.3 .051

• 038 .039

.032 -.009
-.003 .005

• 009 .016
• 011 -.007

-.003 -.001
.OOk. .009
.01k .003

-.003 .000

=E0+

+ F n

10

_-- [EncoSn(_/nom_ 6o )

n= I

sin n (_nom - 60)]

344
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TABLE 69 - Concluded

FLIGHT 54, LEVEL DECELERATING FLIGHT

(SEE FIG. 14, t - 4.3 SECONDS)

(e) Flapwise bending moment

_nom'

deg

6

21

36

51

66

81

96

lll

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Flapwise bending moment, in-lb, at -

r/R : 0.150 r/H = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/H = 0.650 r/R = 0.800 r/R = 0.925

-1475

1033

304

1421

7

1934

338

1010

-1247

1900

2367

1398

896

315

1501

315

1831

657

805

919

2014

121

1227

429

-1774

-734

446

206

536

619

-190

-866

-1535

173

1576

503

-281

17

-58

578

677

479

1205

1931

2318

1097

553

-652

-2188

-1998

316

-154

904

-217

-181

-2685

-967

-325

1202

868

-344

-380

-805

633

81

985

1428

2920

2495

2694

-45

-2106

-2807

-2788

-1070

-240

456

-908

-889

-3427

-1099

-641

141

551

-488

-1376

-1347

-374

-593

1114

1458

3165

2307

2707

-1004

-3369

-4625

-4608

-3578

-956

-1378

-2029

-4423

-2267

-2733

-1924

-2346

-876

-1651

-2672

-2724

-2830

-1492

39

2256

1878

2661

-964

-3041

-5224

-6880

-6691

-5368

-2363

-2423

-2662

-5527

-2711

-3895

-3567

-4094

-2552

-2552

-3338

-4363

-5169

-2522

-1020

2622

1478

2413

-2711

-4562

-6482

_eom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

2gl

306

321

336

351

(I) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R : 0.150 r/R = 0.375 r/R : 0.575 r/R : 0.825

-4625

-5309

-3925

-6009

-397_

389

-2948

763

3238

-2004

-1011

1659

-1060

-783

-881

-4674

-5211

-5260

-9509

-10942

-10681

-9786

-8060

-3925

-5014

-7896

-7847

-7326

-5731

-2002

-3663

-3468

-6317

-7945

-5503

-2654

-1335

-1937

-3582

-8319

-8921

-I0208

-9_42

-11249

-8873

-8189

-4217

-4103

4020

2260

52

3828

5028

4164

8260

3428

-348

2260

3012

4788

8996

7780

3780

2996

-204

-908

788

1764

1476

5444

5956

5044

(g) Blade torsional moment and pitch-horn load

_/HO/TI '

deg

6

21

36

51

66

81

96

I11

126

141

156

171

186

201

216

231

246

26J
276

291

306

321

336

351

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

487 810

410 515

433 690

533 438

412 552

248 430

642 772

606 762

649 694

185 121

380 334

181 293

-251 -87

-411 -68

-217 -91

-25 54

-176 -54

-158 -26

-377 -224

-169 -28

-880 -550

-583 -310

-349 130

310 527

Pitch-horn

load, Ib

123

115

114

136

III

106

II0

127

73

62

58

37

-4

-29

-I

7

1

-9

22

15

-14

-25

27

87

346



TABLE 70

FLIGHT 54, LEVEL DECELERATING FLIGHT

(SEE FIG. 14, t = 18.8 SECONDS)

(a) Differential pressure|

Ap, lb/sq in., at -

_nom, l r/R : 0.95 r/R = 0.90 _nom'

deg xlc = XlC = Xlc = xlc = x/c = x/c = xlc = x/c = XlC = x/c = XlC = x/c = xlc = XlC = deg
0.017 O.09Q 0.168 0.233 0.335 0.625 0.915 0,017 0.090 0,168 0.233 0.335 0.825 0.915

6

21

36

51

66

81

96

111

126

lt_1

156

171

186

201

216

231

5.60 ].60 2.98 1.95

k.59 5.15 2.72 1.7k

_.02 2.83 2.56 1.62

].19 2.]7 2.27 1.39 .49

2.88 2.03 1.93! 1.02 .30

7.86 4.82 3.66 2.16 .82

7.90 5.11 4.07 2.73 1.40

7.48 k.T] 3.73 2.44 1.25

6.15 4.10 3.34 2.16 1.0_

5.37 3.65 2.99 2.00 .96

5.23 3._k 2.83 1.95 .95

5.03 3.28 2.70 1.87 .91

5.19 3.36 2.71 1.88 .94

5.68 3.61 2.84 1.97 1.02

6.17 3.83 2.95 2.07 1.10

6.60 3.99 3.04 2.15 1.16

.98 .47 .056 6.72 3.35 2.53 2.13 1.35 .51 .020

• 80 .40 .041 5.75 2.85 2.23 1.92 1.18 .45 -.011

.66 .36 .036 k.90! 2.48 1.96 1.74 1.05 .39 -.024

• 31 .014 k.22 2.12 1.69 1.58 .87 .32 -.059

• 23 -.004 2.83 1.46 1.21 1.18 .57 .21 -.093

• 36 .060 1.42 .68 .71 .91 .45 .23 -.078

• 63 .089 5.90 3.15 2.65 2.35 1.38 .55 -.009

.55 .073 7.22 3.76 2.90 2.49 1.51

.47 .05] 6.25 3.23 2.56 2,24 1.35

.46 .065 6.13 3.06 2.43 2.13 1.26

• 48 .077 6.49 3.28 2.54 2.20 1.29

• 47 .079 6.45 3.23 2.48 2.14 1.29

.48 .087 6.44 3.22 2.47 2.12 1.28

.52 .097 6.74 3.k0 2.56 2.17 1.33

.54 .103 7.24 3.63 2.71 2.24 1.41

• 55 .105 7.65 3.74 2.76 2.29 1.41

246 7.16 4.2k 3.15 2.23 1.25

261 7.92 k.kk 5.26 2.32 1.29

276 7.7_ 4.hl 3.31 2.39 1.40

291 6.k0 3.62 2.70 2.00 1.20

306 3.70 2.24 1.90 1.27 .61

321 5.74 3.50 2.78 1.83 .93

336 6.52 3.94 3.G9 2.08 1.13 .52 .091 6.79 3.44 2.59 2.15 1.36

351 6.38 3.89 ].11 2.09 1.11 .52 .079 7.14 ].58 2.68 2.23 1.41

• 56 .113 6.79 3.46 2.65 2.26 1.43

.60 .123 7.26 3.68 2.77 2.3] 1.52

• 65 .147 8.58 3.99 2.92 2.38 1.54

.58 .115 3.63 1.97 1.60 1.48 .98

.32 .033 3.02 1.46 1.16 1.09 .66

.45 .087 5.42 2.74 2.13 1.77 1.12

6

21

]6

51

66

81

96

• 60 .009 111

.55 .011 126

• 52 .004 141

.53 .011 156

.53 .018 171

.53 .026 186

• 56 .041 201

• 59 .050 216

.58 .053 231

.64 .078 246

.69 .102 261

.64 .093 276

.45 .037 291

• 32 .013 306

• 50 .050 321

•58 .059 336

.57 .0_5 351

_tp, Ib/sq in., at -

r/R = 0.85

_norn,

deg x/c = x/c =

0.017 0.040

6 6.73 5.08

21 5.81 _._3

36 5.17 3.90

51 k._.k 3.39

66 3.07 2.31

81 2.51 1.83

96 k.07 2.87

111 6.21 4.81

126 6.37 h.81

141 5.36 tl.lO

156 5.71 k.27

171 6.19 _.66

186 6.09 4.58

201 5.86 t_.36

216 5.3h 3.99

231 5.86 4.35

2_6 7.35 5.96

261 6.19 I_.18

276 3.02 2.21

291 3.19 2.23

306 k.25 3.02

321 6.02 _.46

336 7.07 5.02

551 7.2h 5.25

x/c= xlc= xlc= x/c =
0.090 0.130 0.168 0.283

3.54 2.64 2.33

3.11 2.28 2.06

2.81 1.93 1.80

2._6 1.97 1.54

1.74 1.37 1.25

1.41 1.09 .99

2.0] 1.57 1.36

5._2 2.52 2.32

3.36 2.45 2.19

3.02 2.21 2.03

3.05 2.22 2.00

3.25 2.40 2.10

3.21 2.58 2.08

3.09 2.31 2.03

2.93 2. 18 1.95

3.10 2.38 2.09

3.62 2.78 2.37

3.19 2.41 2.11

1.76 I.]6 1.26

1.60 1.30 1.11

2.08 1.49 1.32

].09 2.29 2.00

3.61 2.73 2.34

3.76 2.81 2.4_

t_ nom j

x/c = x/c = x/c = x/c = x/c = deg

0.335 0.500 0.625 0.769 0.915

1.83 1.28 .65 .53 .28 .094 6

1.61 1.13 .52 .45 .24 .070 21

1.42 1.00 .43 .39 .21 .052 36

1.21 .88 .35 .31 .16 .032 51

.77 .65 .20 .20 .10 .002 66

• 84 .51 .13 .16 .07 -.014 81

1.08 .71 .28 .28 .15 .014 96

1.80 1.28 .59 ._9 .26 .062 111

1.69 1.t9 .55 .46 .25 .064 126

1.56 1.14 .53 ._5 .26 .068 141

1.58 1.17 .58 .49 .30 .086 156

1.65 1.18 .57 .49 .28 .07_ 171

1.62 1.18 .58 .50 .28 .074 186

1.59 1.17 .59 .50 .30 .086 201

1.55 1.15 .62 .52 .32 .I02 216

1.66 1.21 .64 .54 .34 .110 231

1.86 1.29 .67 .53 .33 .11_ 2_6

1.71 1.22 .68 .54 .32 .102 261

1.03 .85 ._7 .42 .26 .080 276

.81 .62 .30 .28 .18 .050 291

1.07 .7k .34 .31 .18 .052 306

1.60 1.08 .55 ._7 .28 .096 321

1.87 1.28 .68 .55 .32 .112 316

1.9_ 1.34 .71 .56 .32 .108 351

347



TABLE 70 - Continued

FLIGHT 54, LEVEL DECELERATING FLIGHT

(SEE FIG. 14, t = 18.8 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 Snom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.0_7 0.090 0._68 0.23_ 0.335 0.Q_ 0.915 0.017 0t0_0 0.168 0.233 0.335 0.625 0,915

6 5.76 2.98 2.25 1.7h 1.19 .52 .106 3.k7 1.81 1.20 .97 .76 .k3 .109 6

21 5.5k 2.80 2.14 1.65 1.10 .k8 .100 3.kO 1.76 1.18 .95 .76 .kl .111 21

36 S.lU 2.58 2.02 1.56 1.02 ._k .092 3.kl 1.76 1.18 .95 .7h .hl .114 36

S1 _.71 2.37 1.90 1.h7 .93 .kO .09k 3.16 1.62 1.09 ,88 .69 .39 .109 51

66 h.16 2.03 1.68 1.30 .77 .33 .075 2.76 1.kh .96 .77 .61 .35 .106 66

_1 3.50 1.63 1.31 1.1k .6h .27 .066 2.h3 1.31 .Sk .67 .SS .32 .105 81

q_ 3.18 1.60 1.28 1.12 .61 .27 .066 2.k_ 1.31 .Sk .66 .Sk .32 .105 96

II1 3.tl 1.67 1.33 1.16 .TO .31 .078 2.32 1.23 .80 .63 .52 .30 .097 111

12_ 3.93 2.h3 1.9_ 1.53 .98 .42 .096 2.10 1.12 .73 .58 .48 .29 .09k 126

lUl h.31 2.26 1.89 1.h8 .98 .46 .119 1.53 .86 .62 .49 .43 .29 .099 lkl

156 h.3k 2.32 1.93 1.52 1.03 .k6 .112 2.72 1.36 .95 .73 .56 .31 .09h 156

171 _.68 2._5 2.00 1.55 1.03 .h4 .100 3.39 1.66 1.05 .82 .61 .29 .078 171

186 k.72 2.kl t.91 1.h7 .98 .hl .100 2.92 1._6 .96 .76 .59 .31 .090 186

201 _.63 2.38 1.86 1.kk .96 .k2 .100 2.87 1.44 .93 .73 .$7 .5t .093 201

216 k.59 2.36 1.85 I.h3 .98 .k3 .106 2.80 1.40 .90 .71 .53 .29 .079 216

231 _.23 2.15 1.76 1.39 .98 .48 .117 I.$9 .86 .62 .53 .4k .28 .063 231

2k6 3.68 1.86 1.57 1.24 ,88 .hS .126 1.83 .9h .65 .52 ._1 .26 .062 2_6

261 5.61 1.80 1.48 1.15 .80 .36 .089 1.91 .99 .68 .55 .kk .27 .065 261

276 3.00 1.k5 1.2_ .96 .6h .31 .08k 1.98 1.03 .71 .57 .45 .28 .065 276

291 2.93 1.$1 1.25 .97 .63 .30 .08k 2.02 1.04 .72 .57 ._S .28 .065 291

306 3.27 1.72 1.38 1.07 .71 .33 .092 2.17 1.11 .76 .60 .k7 .29 .069 306

321 3.85 2.18 1.68 1.32 .91 .h3 .llk 2.51 1.29 .87 .70 .5k .32 .081 321

3_6 _.67 2.7k 2.05 1.60 1.11 .51 .112 3.01 1.57 1.Ok .83 .65 .36 .100 336

351 5.3? 2.99 2.23 1.73 1.21 .53 .117 3.42 1.78 1.19 .95 .7k .kl .109 351

Ap, Ib/sq in., at-

Snom' r/R = 0.40 r/R = 0.25 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

6 1.53 .78 .SO .26 .080 .61 .33 .22 .12 .026 6

21 1.5_ .78 .50 .26 .081 .Tk .38 .25 .12 .025 21

36 1.6k .81 .52 .26 .085 .77 .38 .25 .12 .023 36

$1 1.$9 .77 .k9 .2k .083 .78 .38 .2k .11 .017 51

66 1.kO .68 .43 ,22 .074 .72 .35 .22 .10 .022 66

81 1.23 .59 .38 .21 .076 .63 .30 .19 .09 .026 81

96 1.15 .$6 .37 .21 .078 .58 .28 ,18 .08 .023 96

Ill 1.19 .58 .37 .20 .073 .58 .28 .18 .08 .022 II1

126 1.17 .57 .36 .20 .071 .62 .30 .19 .09 .019 126

lkl 1.11 .53 .35 .20 .067 .6h .31 .19 .09 .022 Ihl

156 .90 .h7 .32 .19 .063 .60 .29 .18 *08 .021 156

171 .95 .5_ .3h .18 .056 .51 .25 .16 .07 .022 171

186 1.27 .Sh .31 .15 .OkS .kO .21 .lh .07 .025 186

201 1.18 .55 .31 .16 .Ok7 .38 .19 .13 .06 .019 201

216 .qS ._7 .29 .1S .Oh8 .32 .15 oll .05 .009 216

231 .71 .37 .2h .15 .Ok2 .28 .1_ .09 .05 .005 231

2_6 .76 .39 .25 .15 .043 .26 .12 .08 .04 .002 246

261 .78 ._C .26 .15 .043 .28 .1] .09 .Oh .007 261

276 .82 .43 .27 .15 .043 .31 .13 .09 .05 .007 276

291 .86 .hh .28 .15 .048 .32 .lh .09 .05 .002 291

306 .92 o48 .31 .17 .053 .35 .16 .10 .05 .001 306

_21 1.Ok .$5 .36 .20 .063 .h2 .19 .13 .07 .008 321

336 1.78 .67 .hh .2_ .075 .59 .30 .20 .lO .022 336

351 1._k .7_ .kS .26 .078 .79 .39 .25 .12 .026 351

348



TABLE 70 - Continued

FLIGHT 54, LEVEL DECELERATING FLIGHT

(SEE FIG. 14, t = 18.8 SECONDS)

(b) Section aerodynamic loading;

6
21

36
51
66
81
96

II1

126
1_1
156
171
186

201
216
231
2_,6
261
276

291
306
321
336
351

r/R = 0.25

3.1k
3._,9

3.60
3.$1
3.17
2.8_,
2.60
2.61

2.78
2.85
2.63
2.31
2.00

1.80
I • k9

1.29
!.17
i.26
I • 3k

1.36
1.51
i.87
2.83
3.63

r/R = 0.40

?.kk
7.k3
7.75
7.36
6.50
5.85

5.62
5.70
5.62
5.36
k.73

k .92
S.12

Section aerodynamic loading, Z, lb/in., at -

r/R = 055

12o57
12.27
12.25

11.39
10.13

9.09
9.07
8.61
7.95

6.81
9.k9

10.59
9.92

r/R = 0.75

19.7k
18.53
17.21
15.88
13.61
11.20

10.76
11o_9
15.75
16.00
16.35

16.75
16.20

r/R = 0.85

21.6k

18.87
16.66
lk.26
10.10

8.22
12.30

20.77
20.05
18.33
18.99
19.78
19.66

r/R = 0.90

21.73
18.79

16.33
13.85

9.23
6.08

21.kl
2k.kk
21.5k

20.51
21.k3
21.20
21.19

5.05 9.75
k.kk 9.27
3.65 6.7k

3.79 6.89
3.89 7.22
k.Ok 7._2
k.21 7.52
k.60 7.9k

5.29 9.08
6._3 10.83
7.11 12.28

15.96
16.07
15.66

lk.01
12.88
10.62
10.60
11.83
lk.73

17.89
19.58

19.28
18.67
19.86
22.39
20.26
12.k3

10.31
12.80
18.91
22.20
22.96

22.20
23.5k

2k.08
23.37
2k.87
26.26
lk.k2
IO.k8
18.k5

22.56
23.27

r/R = 0.95

20.k3
17.51
15.67
12.98
10.38
23.60
28.5k

26.07
22.30
20.2k
19.76
18.92

19.38
20.82
22.11
23.05
2k.35
25.8k

26.k9
22.20
13.08
19.83
22.66
22.39

(C) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 13.263
1 2.073
2 .023

3 -.06k
.018

5 .Okk
6 -.015
7 .006
8 .009

9 -.015
10 -.003

-I.553
.015

.050
-.Ok1
-.026

.O00

.009

.015

.003

.000

10

8s=A0+ I IAn,sCOSn_Pnom-6°)
n=l

+ Bn, s sin n (_Pnom - 60)]

Flap motion

n an, s, deg

8 k.317
1 .175
2 .016
3 .2k9

.171
5 -.065

6 .020
7 .029

8 .016
9 .033

10 .016

bn, s, deg

-.906
.167

-.265
.OOk

-.016
-.012

.000

.0k9

-.020
-.020

10

_s=a0 + I lan, sC°Sn(_nom- 6°)
n=l

+ bn, s sin n (_Ynom- 601

Lag motion

0
1

2
3

5
6
7
8
9

10

En, deg Fn, deg

5.875
-.225 .026

.019 .030

.Ok7 .000
-.009 -.011

.011 -.008

.001 -.001

.001 .C08

.008 .003
-.001 -.016
-.007 -.003

10

;=E0+ 7 [Encosn(_nom-6°)
n=l

+ Fn sin n _nom- 60)]

3_9
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TABLE 70 - Concluded

FLIGHT 54, LEVEL DECELERATING FLIGHT

(SEE FIG. 14, t = 18.8 SECONDS)

(e) Flapwise bending moment

_nom _

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.925deg

6

21

36

51

66

81

96

111

126

11.1

156

171

186

201

216

231

21.6

261

276

291

306

321

336

351

t_no m •

deg

6

21

36

51

66

81

96

111

126

11.1

156

171

186

231

216

231

21,6

261

276

291

3C6

321

3:_6

351

-1090

392

1703

1521

1703

161.6

1008

73

73

1954

3335

2170

1527

1361

1429

1167

1236

565

101.2

1509

1714

T1*S

928

1.72

-2063

-B50

1015

1304

1370

932

-256

-1391.

-2640

-1528

479

1718

1591

669

-1091.

-2043

-3418

-25_9

-51.6

1496

1267

_5

-lglC

-2368

-5046

-4_21

-2406

155

-3

-1895

-2476

-1262

-982

1_77

276%

1922

1106

932

776

685

503

5_5

1601

2632

2698

1568

545

-1097

-651

1808

316_

2956

1808

1067

732

669

181

9_0

2197

37C6

3417

2332

217

-2251

-222

1629

279_

3146

1915

589

313

131

-8_

1152

2497

3909

3451

2316

-82_

-3522

-30

217

701

18_5

894

-830

-1746

-1605

-250

163_

32U1.

3_29

3033

76

-_025

-5679

r/R = 0.650 r/R = 0.800

-7283

-6328

-kk17

-1602

-597

-2209

-2238

-587

-1343

-1681

-895

528

647

-1_13

-3532

-3_82

-636

1931

k080

3791

2866

-1522

-57_1

-7472

(f) Chordwise bending moment
(g) Blade torsional moment and pitch-horn load

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-2994

-3873

-5599

-5289

-2066

767

2818

5865

2346

-lh15

51

h7_

67

-31

-910

-2538

-3205

-5B_3

-8789

-11655

-11578

-95t6

-6987

-2750

-USU2

-8612

-10745

-9_2

-_737

-277

358

-2h75

-781_

-1C826

-8856

-hkT7

-10_2

-1188

-5307

-9491

-10973

-10973

-9_26

-117_8

-10_26

-8_82

-_;005

-1791

5083

283

-13_3

1339

5019

_699

8523

2219

-725

-1509

-k37

_619

9259

8059

_819

-997

-1397

-85

1_35

1019

_915

6491

6859

_nom'

deg

6

21

36

51

66

81

96

111

126

I41

156

171

186

201

216

231

21.6

261

276

291

306

321

336

351

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

331

330

528

USU

273

329

6O6

2k7 179

193 72

_86 2_5

1_5 180

-212 -38

-25_ -9

26 62

_1 103

-161 -$7

-352 -225

-5_9 -26k

-_93 -279

-699 -375

-342 -86

-248 152

12 395

Pitch-horn

load, lb

573 92

k85 103

512 126

_19 117

329 100

465 108

ek8 131

722 101

50

57

71

34

-3

-3

11

4

-15

-24

-3

-11

-23

-?

31

68

_l



TABLE 71

FLIGHT 54, LEVEL DECELERATING FUGHT

(SEE FIG 14, t = 284 SECONDS)

(a) Differential pressures

Ap, lb/sq in., at -

_nom' r/R : 0.95 r/R = 0.90 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.158 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

6 6.19 3.78 3.08 2.06 1.08

21 5.99 3.79 3.11 2.04 1.Ok

36 5.62 3.69 3.07 1.97 .96

51 5.38 3.60 3.06 1.94 .91

66 5.50 3.66 3.13 1.96 .88

81 6.59 4.23 3.45 2.15 .98

96 9.02 5.47 4.06 2.61 1.24

111 9.46 5.48 4.38 2.88 1.46

126 8.99 5.41 4.20 2.84 1.54

lkl 8.33 4.98 3.83 2.58 1.37

156 7.7_ k.7k 3.72 2.50 1.29

171 7.55 4.67 3.59 2._5 1.29

186 7.26 4.50 3.46 2.39 1.25

201 7.18 k.kO 3.37 2.35 1.2k

216 7.kl _.49 3.41 2.36 1.25

231 7.76 4.62 3._7 2.k3 1.32

2_6 8.27 4.79 3.53 2.48 1.35

261 8.86 4.99 3.62 2.58 1.45

276 9.52 5.18 3.72 2.66 1.51

291 10.07 5.22 3.74 2.70 1.56

306 10.38 5.16 3.67 2.60 1.49

321 8.09 k.50 3.34 2.42 1.43

336 7.01 k.15 3.1_ 2.22 1.20

351 6.94 k.15 3.20 2.22 1.20

.52 .085 6.16 3.39 2.59 2.16 1.35 .56 .039

• 50 .075 6.65 3.33 2.55 2.16 1.32 .54 .029

• 47 .060 6.25 3.17 2.46 2.09 1.26 .51 .OOk

.45 .053 5.95 3.01 2.37 2.07 1.2.1

• 43 .048 5.56 2.83 2.26 2.01 1.15

• 46 .057 5.35 2.77 2.21 1.97 1.13

• 51 .069 3.22 1.84 1.62 1.58 .94

• 60 .081 5.29 2.83 2.kO 2.1_ 1.28

.67 .101 7.71 _.05 3.16 2.67 1.61

• 61 .095 8.15 4.18 3.19 2.71 1.67

• 60 .093 7.14 3.69 2.90 2.52 1.56

.59 .095 7.22 3.78 2.91 2.52 1.55

• 57 .089 7.36 3.79 2.92 2.50 1.53

• 57 .095 7.19 3.68 2.84 2.47 1.52

.57 .099 7.11 3.65 2.82 2.43 1.52

.60 .109 7.21 3.74 2.87 2.47 1.56

• 62 .111 7.54 3.91 3.00 2.53 1.61

.65 .129 8.03 4.08 3.08 2.60 1.69

• 66 .139 8.22 4.18 3.16 2.68 1.74

.69 .143 7.51 3.78 2.92 2.49 1.63

.63 .127 5.51 2.88 2.37 2.10 1.40

.64 .125 5.28 2.75 2.2k 1.98 1.22

.57 .107 6.56 3.30 2.53 2.10 1.35

• 57 .103 6.90 3.47 2.65 2.23 1.39

6

21

36

.49 -.002 51

.46 -.026 66

• 44 -.030 81

.41 -.035 96

.54 -.009 Ill

.62 .059 126

.68 .048 141

• 66 .054 156

.66 .061 171

.64 .053 186

.63 .054 201

• 6_ .061 216

.67 .078 231

.70 .092 246

.74 .109 261

• 77 .122 276

.73 .102 291

.64 .083 306

.53 .045 321

.58 .059 336

.60 .057 351

Ap, lb/sq in., at -

_nom'

deg x/c =

0.017 0.040

6 6.69 k.99

21 6.63 4.99

36 6._0 _.84

51 6.09 k.63

66 5.61 4.31

81 _.88 3.72

96 3.23 2._2

111 5.01 2.23

126 4.35 3.36

1_*1 6.79 5.25

156 7.05 5.34

171 7.1] 5._6

186 7.49 5._5

201 7.2_ 5.3k

216 7.16 5.29

231 7.56 5.20

2k6 8.11 5.56

261 9.0_ 5.68

276 k.92 3._5

291 3.9_ 2.89

306 _.07 2.96

321 _._h 5.51

336 5.9_ k._6

351 6.62 1..92

r/R = 0.85

x/c = x/c = x/e = x/e = x/c = x/c =
0.000 0.130 0.168 0.233 0.335

3.47 2.61 2.29 1.82 1.25

3.47 2.61 2.29 1.80 1.25

3.40 2.51 2.23 1.74 1.21

3.27 2.39 2.13 1.66 1.15

3.Ok 2.17 1.99 1.5_ 1.09

2.73 1.90 1.7_ 1.32 °99

1.84 1.44 1.30 .8] .69

1.73 1.36 1.21 .9_ .68

2.42 1.83 1.62 1.19 .93

3.68 2.75 2.45 1.9] 1.37

3.71 2.78 2.47 1.94 1.38

3.75 2.81 2._6 1.94 I • 37

3.84 2.89 2.51 1.96 1.39

3.75 2.81 2.45 1.91 1.36

3.68 2.78 2.42 1.90 1.35

3.75 2.85 2.k7 1.94 1.36

3.92 2.98 2.55 1.99 1.37

3.84 2.85 2.k0 1.91 1.34

2.62 2.04 1.77 1.42 1.06

2.16 1.57 1.43 1.15 .90

2.17 1.59 I._3 I.lk .86

2.37 1.70 1.53 1.23 .90

3.11 2.34 2.06 1.6_ 1.16

3.43 2.59 2.26 1.78 1.24

V/nom

x/c = x/c = x/c = x/c = deg

0.500 0.625 0.769 0.915

.64 .55 .31 .104 6

• 62 .53 .30 .100 21

• 58 .51 .28 .086 36

.54 .47 .25 .076 51

.49 ._3 .2_ .064 66

.42 .37 .20 .036 81

• 25 .26 .13 .006 96

.27 .28 .15 .020 111

• 42 .38 .22 .0_8 126

• 68 .56 .33 .102 141

.69 .58 .33 .106 156

• 68 .57 .32 .102 171

.69 .57 .33 .104 186

• 67 .57 .32 .104 201

.68 .57 .33 .I06 216

• 70 .58 .33 .110 231

.69 .57 .32 .116 246

.77 .62 .37 .142 261

.53 .46 .31 .138 276

• 47 ._9 .28 .090 291

.44 .kk .2_ .074 306

.45 .41 .24 .070 321

• 60 .52 .30 .096 336

• 65 .55 .32 .106 351

.552



TABLE 71 - Continued

FLIGHT 54, LEVEL DECELERATING FLIGHT

(SEE FIG. 14, t = 28.4 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75

deg x/c = x/c = x/c = x/c =

0.017 0.090 0.168 0.233

6 5.06 2.70 2.06 1.60

21 5.29 2.78 2.13 1.65

35 5.57 2.78 2.1_ 1.66

51 5.20 2.67 2.09 1.62

66 k.95 2.51 2.01 1.55

81 k.k7 2.19 1.81 1.38

96 3.76 1.75 1._6 1.17

111 3.18 1.56 1.23 1.08

126 2.79 1.44 l.lk 1.01

1_1 2._3 1.32 1.02 .93

156 1.89 1.22 1.05 .97

171 3.99 2.83 2.13 1.63

186 4.89 2.84 2.18 1.69

201 5.2_ 2.71 2.12 1.63

216 5.17 2.61 2.06 1.58

231 5.23 2.66 2.06 1.58

2_6 5.06 2.52 1.95 1.49

261 _.26 1.92 1.58 1.23

276 3.33 1.48 1.22 .98

291 2.85 1.45 1.20 .97

306 2.95 1.51 1.25 1.00

321 3.38 1.79 1.48 1.14

336 3.99 2.23 1,75 1.37

351 _.61 2.56 1.96 1.53

r/R = 0.55 _nom'

x/c = x/c = x/c = x/c= x/c = x/c = x/c = x/c = x/c = x/c = deg

0.335 0.625 0.915 0.017 0,090 0.168 0.233 0.335 0.625 0.915

1.11 .49 .i24 2.83 1.47 .99 .80 .63 .36 .I00 6

1.11 .49 .119 3.04 1.59 1.06 .86 .68 .37 .103 21

1.11 .48 .119 3.09 1.61 1.08 .87 .69 .39 .106 36

1.07 .46 .108 3.09 1.60 1.08 .87 .68 .38 .106 51

1.00 .44 .098 2.95 1.50 1.02 .82 .66 .36 .106 66

.87 .38 .082 2.72 I._0 .94 .77 .61 .33 .I06 81

.68 .30 .06_ 2._2 1.28 .83 .67 .54 .31 .100 96

• 60 .26 .064 2.24 1.21 .78 .63 .52 .29 .100 111

• 59 .25 .061 2.10 1.12 .73 .58 .47 .28 .09_ 126

• 58 .26 .068 1.94 1.02 .67 .53 .44 .26 .088 141

.66 .29 .066 1.77 .93 .62 .49 ._1 .25 .088 156

1.07 .46 .100 1.79 .95 .62 .50 ._3 .24 .087 171

1.13 .50 .119 1.69 .90 .58 .47 .kO .25 .082 186

1.10 .49 .117 1.55 .82 .54 .44 .37 .23 .078 201

1.07 .49 .119 1.51 .81 .54 .43 .37 .25 .078 216

1.06 ._8 .119 1.57 .85 .57 .46 .38 .25 .075 231

1.02 .46 .110 1.56 .83 .55 .45 .37 .25 .069 246

.8_ .37 .082 1.6_ .89 .58 .48 .39 .24 .068 261

.66 .30 .070 1.65 .86 .58 .47 .39 .25 .065 276

• 63 .29 .070 1.71 .88 .61 .49 .39 .25 .066 291

• 66 .30 .080 1.83 .91 .65 .51 .41 .28 .071 306

• 75 .35 .086 2.09 1.06 .73 .59 .47 .27 .076 321

• 92 *_3 .106 2.31 1.19 .81 .65 .52 .31 .08_ 336

1.0_ .47 .110 2.62 1.38 .92 .75 .59 .33 .091 351

Ap, lb/sq In., at -

_nom' r/R = 0.40

deg x/c = x/c = x/c =

0.042 0.158 0.300

6 1.23 .63 .kl

21 1.31 .67 .43

36 1.39 .68 ._4

51 1.38 .67 .4_

66 1.36 .66 .43

81 1.27 .61 .39

96 1.14 .56 .35

111 1.05 .52 .33

126 1.02 .50 .32

1_1 .96 .b7 .30

156 .91 .4k .29

171 .87 .42 .28

186 .82 .40 .26

201 .77 .38 .25

216 .73 .37 .24

231 .70 .35 .23

2_6 .69 .35 .23

261 .69 .35 .23

276 .71 .36 .24

291 .75 .38 .25

306 .81 .41 .27

321 .89 .h5 .29

356 1.02 .52 .34

351 1.13 .58 .38

x/c = x/c =
0.600 0,910

• 22 .071

• 23 .07_

• 23 .078

•23 .078

•22 .076

• 20 .071

.20 .069

.19 .069

• 18 .065

.17 .061

.17 .055

.16 .051

.15 .051

.16 .051

.15 .050

.14 .0_6

.tk .0_5

.lk .0_

• 15 .Okk

• 15 .046

.16 .052

.17 .054

.19 .061

• 21 .069

r/R = 0.25 Snore'

xlc = xlc = x/c = x/c = xlc = deg

0.042 0.158 0.300 0.600 0.910

.51 .26 .18 .09 .016 6

• 55 .28 .19 .10 .021 21

.59 .28 .19 *09 .019 36

• 60 .29 .19 .09 .021 51

.60 .29 .19 .09 .016 66

.60 .29 .18 .09 .022 81

• 54 .26 .17 .08 .021 96

.48 .23 .15 .08 .021 111

• 46 .22 .14 .07 *016 126

.48 .23 .Ik .07 .022 lkl

• 50 .23 .15 .07 .019 156

• 50 .24 .15 .08 .025 171

.48 .22 .15 .07 .025 186

.k_ .21 .Ik .07 .021 201

• 36 .17 .12 .06 .014 216

.31 .1_ .10 .05 .010 231

.26 .12 .08 .05 .OOk 246

•25 .11 .08 .Ok .009 261

• 25 .11 .08 .Ok .004 276

.28 .13 .09 .05 .005 291

• 30 .13 .09 .05 .001 306

• 35 .16 .11 .06 .005 321

.41 .19 .13 .07 .008 336

._7 .2_ .16 .08 .017 351

353



TABLE 71 - Continued

FLIGHT 54, LEVEL DECELERATING FLIGHT

(SEE FIG. 14, t = 28.4 SECONDS)

(b) Section aerodynamic loading

6
21

36
51
66
81
96

111

126
1_1
156
171
186
201
216

231
246
261
276
291
306

321
336
351

Section aerodynamic loading, /, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

2.k8
2.68
2.72

2.73
2.74
2.72
2.1t6
2.2k
2.10

2.18
2.20
2.50
2.20
2.04
1.69
1.42

1.20
1.15

1.13

1.25
1.28

1.56
1 .86

2.28

6.10
6._2
6.63
6.56
6.43
5.95

S.k6
5.13
4.95
4.66
_._3

4.24

4.02
3.91
3.73
3.57
3.50
3.47

3.62
:1.77
_.08

_.k]

5.05
5.62

10.40
11.10
11.32

11.23
10.69

9.96,

8.95
8.45

7.86
7.27
6.81
6.83
6.56
6.06

6.06
6.25
6.19
6.38

6.36
6.55
6.96
7.68
8.56
9.66

18.11
18.51
18.50

17.88
16.88
14.91
12.01
10.50

9.79

9.17
9.13

17.22
18.51

18.30
17.87
17.91

17.07
13.84
10.82
10.26

10.75
12.41
15.05
17.03

21.50
21.31
20.63
19.58

18.21
16.01
10.94
10.72
1_.81

22.62
23.02
23.01
23.59
2:1.03
22.80
23.24
24.19

24.73
17.08

14.52

Ik.21

14.88
19.56
21.30

22.27
21.78
20.70
19.79
18.63
18.08
13.44

19.69
26.28
27.33
24.91
25.13
25.07
24.53
24.46

25.07
26.17
27.1,8
28.29
26. I 4
21.10

19.19
22.09
23.01

22.00
21.59
20.60
19.96
20.01

22.66
28.44
30.70
30 • 69
28.05

26.74
26.26
25.36
25.01
25.40

26.38
27.31
28.76

29.96
30.83
30.20
26.92
24.01
24.07

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn,s, deg

0 13.987
I 2.394
2 -.006
3 -.009

.015
5 -.012

6 .000
7 -.006
8 .000
9 -.012

I0 .003

-I .200
.058

.018
-.035

.015
.000
.009

-.012
.000
.000

i0

0s=A0 + Z IAn,sCOSn I_)nom- 601
n=l

+ Bn, s sin n (_nom - 60)]

Flap motion

an, s, deg bn, s, deg

0 k.308
I 1.232
2 -.045

3 .118
4 .016
5 -.069
6 -,020
7 .004
8 -.020

9 .000
10 -.033

-.355
.008
.03:1
.049

-.057

.029

.000

.016

.000
-.020

10

n=l

+bn, sSinn (_nom-6o I

Lag motion

0
I
2
3
4
5

6
7
8
9

10

En, deg Fn, deg

7.347
-.146 -.057
-.014 .011

• OOk -.008

-.009 .OOk
-.008 .022
.000 .005

• 016 .OlS
.004 .001
.001 .OOO

• 000 .000

I0

_ =E0+ Z [EnCOSn_nom- 6° /

n= 1 1]+ F n sin n (_]nom - 60

35#
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TABLE 71 - Concluded

FLIGHT 54, LEVEL DECELERATING FLIGHT

(SEE FIG. 14, t = 28.4 SECONDS)

(e) Flapwise bending moment

_nom '

deg

6

21

]6

51

66

81

96

111

126

Ikl

156

171

186

201

216

231

2,_6

261

276

291

506

321

]36

351

Flapwise bending moment, in-lb, at -

r/H = 0.150 r/H : 0.275 r/R : 0.375 r/R = 0.450 r/R : 0.575 r/R : 0.650 r/R : 0.800 r/R : 0.925

1103

635

kS]

806

1291

1_90

1661

1217

829

613

22tl]

28k7

1319

1308

1992

1570

1958

I_22

691

Its90

1627

989

1153

5,59

k87

17

-8]

388

1007

1361

1262

635

-kl]

305

1807

2005

1295

850

10k8

lk03

I]37

1031

78k

1378

2153

1997

lkll

817

99

-353

-506

108

90k

1528

1266

570

-127

796

20_3

2k05

2179

15k6

Ik19

203_

16a5

1229

1320

1871

2130

2902

1127

1257

-570

-1218

-12k7

-570

38k

II57

928

51

327

1090

1920

267k

2712

2063

1758

1901

1596

I]k8

1596

2197

2760

3008

1835

995

-2729

-]319

-2835

-2157

-828

-203

-71

166

1275

1917

lk95

2718

3255

2569

1750

1275

932

1539

23k0

2569

2665

2129

1187

-1119

-kl89

-5253

-k607

-3731

-2258

-119k

-278

1373

2358

2657

1970

2239

321k

317==

1672

697

866

1911

3k03

3712

3055

2130

916

-2089

_'_nom '

deg

6

21

_6

51

66

SI

96

111

126

lUl

156

171

186

231

216

231

2_6

2_1

276

291

306

_21

336

351

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R : 0.375 r/R = 0.575 r/R = 0.825

-66k_

-5358

-5065

-5065

-_7

-3_70

-2_28

328

2_2_

1968

1251

2_72

2586

1512

Ib

-9_5

-301_

-kh_7

-5098

-_77!

-10Tk7

-8972

-8517

-67k0

-6935

-6805

-7521

-77k9

-6659

-5779

-3858

-5177

-589]

-7_2k

-6219

-_982

-381C

-k217

-5991

-7_75

-8628

-9_2

-9_17

-9635

-1G012

-851_

-896_

]0_2

301k

26_6

2518

2326

261k

39k2

3k50

]2e6

710

582

1670

2886

397k

]9_2

261_

k06

-23k

-602

-970

662

237_

173k

(g) Blade torsional moment and pitch-horn load

_nom _

deg

6

21

36

51

66

81

96

111

126

lkl

156

171

186

201

216

231

2k6

261

276

291

306

321

336

351

Torsional moment, in-lb, at-

r/R = 0.15

-75

188

229

29k

390

k23

k75

5k2

653

288

277

379

k06

82

-==8

-7

20

-80

-312

-kO7

-530

-353

-3kl

-130

r/R = 0.50

23k

kll

k59

k53

503

511

558

688

619

3k9

138

253

]02

121

-6

31

76

k8

-lk6

-187

-266

-68

-26

131

Pitch-horn

load, lb

6k

90

100

10==

115

121

119

123

115

85

60

63

k7

13

0

5

10

I

-15

-26

-lk

-k

16

k2

356



TABLE 72

FLIGHT 54, LEVEL DECELERATING FLIGHT

(SEE FIG. 14, t = 31.6 SECONDS)

(a) Differential presiure8

Ap, lb/sq in., at -

Cnom' r/R = 0.95

deg X/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.09_ 0.168 0.233 0.335 0.625 0.915 0.017 0.090

6 5.95 3.73 2.99 1.99 1.00 .k8 .071 6.15 3.08

21 5.62 3.62 3.03 1.95 .9k ._5 .06k 5.93 2.96

36 5.68 3.71 3.11 1.99 .93 .kS .061 5.95 2.99

51 5.60 3.7k 3.1k 1.98 .89 .k3 .Ok9 5.80 2.92

66 6.07 _.00 3.32 2.09 .96 ._5 .053 5.67 2.90

81 7.3k _.66 3.62 2.33 1.11 .50 .06_ 5.28 2.78

96 9.k8 5.52 k.21 2.81 I.k2 .58 .081 _.26 2.33

111 9.50 5.56 _.27 2.81 1._ .60 .081 6.12 3.31

126 9.62 5._8 _._9 3.01 1.63 .69 .113 8.62 k.60

lkl 9.52 5.61 k.39 2.99 1.62 .70 _113 9.6k _.86

156 9.17 5.52 4.21 2.82 1.S_ .67 .107 8.60 k._5

171 8.93 5.31 k.06 2.72 I.k7 .65 .105 8.17 _.2k

186 8.82 5.2k 3.98 2.70 1.k6 .65 .107 8.10 _.23

201 8.81 5.20 3.9k 2.69 1._5 .65 .107 8.20 _.25

216 8.8k 5.20 3.90 2.69 1._7 .66 .111 8.37 k.26

231 8.90 5.20 3.87 2.69 1._7 .65 .111 8.k7 k.32

2k6 9.16 5.31 3.91 2.73 1.53 .68 .125 8.63 k.41

261 9.50 5.h3 3.96 2.78 1.56 .69 .129 8.80 k.k7

276 10.07 5.52 k. Oh 2.86 1.63 .71 .1_3 8.90 k.k7

291 10._0 5.k9 3.97 2.8k 1.62 .69 o133 8.13 k.lO

306 10.59 5._8 3.9_ 2.81 1.58 .6k .125 5.81 3.12

321 9.62 5.27 3.8_ 2.7k 1.57 °69 .129 5.33 2.87

336 7.96 k.62 3.k2 2.k0 1.32 .60 .103 6.52 3.35

351 7.18 _.32 3.26 2.28 1.21 .55 .089 6.69 3._0

r/R = 0.90 _nom'

x/c = x/c = x/c = x/c = x/c = deg
0.168 0.233 0.335 0.625 0.915

2.39 2.05 1.23 .51 .020 6

2.35 2.02 1.20 .k9 .009 21

2.57 2.07 1.21 ._9 -.002 36

2.36 2.05 1.t7 .k7 -.011 51

2.32 2.06 1.18 .k7 -.013 66

2.2_ 2.00 1.15 ._7 -.02_ 81

2.01 1.86 1.10 .SO .009 96

2.72 2.kl I.k8 .62 .02k Ill

3.5k 2.99 1.8_ .75 .068 126

3.67 3.05 1.88 .71 .050 1_1

3.kO 2.88 1.79 .73 .063 156

3.27 2.79 1.75 .7k .078 171

3.23 2.76 1.7k .73 .083 186

3.26 2.7_ 1.73 .72 .083 201

3.26 2.76 1.7k .72 .087 216

3.29 2.78 1.77 .7_ .096 231

3.35 2.82 1.80 .77 .107 2k6

3._3 2.86 1.86 .79 .119 261

3._3 2.88 1.88 .81 .12k 276

3.20 2.70 1.75 .77 .107 291

2.63 2.3k 1.53 .71 .096 306

2.kO 2.09 1.3_ .55 .030 321

2.59 2.2k 1.39 .58 .050 336

2.61 2.2_ 1.36 .58 .O_k 351

/'p, lb/sq in., at -

_llom'

deg

6

21

36

51

66

81

96

111

126

I1,,I

156

171

186

201

216

231

2k6

261

276

291

306

321

336

351

x/c =
0.017

6.02

6.00

6.03

5.8_

5.61

5.10

k.12

3.68

2.91

3.88

6.76

7.7k

7.9?

7.96

8.32

9.08

10.09

8.16

k.98

_,.60

_.56

_.96

S .96

6.27

X/C =

0.040

_.5_,

k.5_,

_.61

k.k_

k.31

3.87

3.07

2.7_

2.23

3.Ok

5.20

5.83

5.81

5.79

5.81

5.97

6.05

5.02

3.65

3.36

3.3_

3.70

k.k6

k.69

x/c :
0.000

3.18

3.1k

3.21

3.1_

3.09

2.8_

2.30

2.07

1.89

2.37

3.6k

_.03

k. O6

k.02

k. O5

k.18

_.11

3.53

2.61

2.k9

2._6

2.62

3.12

3.29

x/c =

0.130

2.35

2.3k

2.36

2.28

2.17

1.93

1.78

1.60

1.52

1.95

2.75

3.03

3.06

3.02

3.Ok

3.13

3.03

2.76

1.95

1.81

1.75

1.88

2.33

2._6

x/c =

0.168

2.07

2.08

2.11

2.Ok

1.98

1.80

1.50

1._6

1._2

1.72

2._7

2.65

2.66

2.6k

2.62

2.67

2.55

2.k2

1.75

1.66

1.59

1.71

2.07

2.16

r/R = 0.85

x/c =

0.233

1.63

1.63

1.65

1.58

1.52

1.37

1.07

.97

1.08

1.3h

1.98

2.11

2.10

2.08

2.06

2.08

2.01

1.99

1.36

1.28

1.26

1.35

1.63

1.71

_Jnom _

x/c = x/c = x/c = x/c = x/c = deg

0.335 0.500 0.625 0.769 0.915

1.1_, .56 ._9 .27 .082 6

I. Ik .55 .h, 8 .26 .07k 21

1.15 .5_, ._,7 .26 .OTk 36

1.12 .52 .k6 .25 .06k 51

1 . 11 .k9 .k3 .23 .OSk 66

1.03 .kk ._0 .21 .Ok2 81

• 85 . 35 .31_ . 18 .022 96

• 81 .35 .36 .19 .032 111

.87 ._3 .k2 .25 .062 126

1.03 .52 .k6 .28 .082 Iki

1.k2 .75 .62 .37 .128 156

1.50 .77 .63 .37 .122 171

1.b, 9 .77 .63 .36 .11_, 186

1.1_7 .76 .63 .36 .11 b, 201

1.1_2 .7h. .60 .3_1 .110 216

1._t2 .71 .58 .32 .1Ok 231

I.*_1 .77 .61 .36 .118 21t6

1.37 .82 .6k .k_ .2k_ 261

1.03 .k8 .k3 .23 -.006 276

.99 .50 ._9 .29 .088 291

.95 .k6 .k3 .25 .07ii 306

.99 .I_9 ._,3 .26 .072 321

1.15 .58 .k9 .29 .086 336

1.20 .60 .51 .29 .088 351
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TABLE 72 - Continued

FLIGHT 54, LEVEL DECELERATING FLIGHT

(SEE FIG. 14, t = 31.6 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

, r/R = 0.75

_ x/c = x/c = x/c= x/c= x/c= x/c= x/c =

0.0_7 0.090 0.168 0.233 0.335 0.8_ 0.915

6 _.69 2.45 1.9, 1.48 .99 .44 .100

21 a.75 2.47 1.95 1.51 .99 .kk .098

_6 4.87 2.55 2.00 1.56 1.02 .45 .096

_I _.85 2._9 2.00 1.54 1.00 .43 .098

66 4.68 2.39 1.94 1.50 .96 .42 .092

81 4.37 2.19 1.83 1.42 .89 .38 .082

96 3.87 1.87 1.61 1.26 .75 .32 .068

111 5.24 1.58 1.26 1.09 .6] .26 .056

126 2.82 1.48 1.15 1.01 .59 .24 .052

Iql 2.76 1.54 1.23 1.05 .63 .27 .066

156 2.92 1.64 1._3 1.16 .73 .32 .061

171 3.46 2.11 1.70 1.35 .89 .39 .072

186 4.87 2.89 2.19 1.67 1.10 .46 .103

201 5.36 2.79 2.14 1.64 1.08 .46 .I03

216 5.31 2.60 2.03 1.55 1.02 .44 .098

2_1 4.56 2.11 1.72 1.34 .88 .40 .086

246 5.90 1.87 1.53 1.21 .78 .36 .080

261 5.21 1.58 1.30 1.05 .69 .31 .072

276 2.90 1.52 1.23 1.01 .66 .29 .070

291 2.96 1.56 1.29 1.03 .67 .50 .070

t0£ 3.17 1.65 1.41 1.09 .71 .31 .072

321 5.56 1.88 1.57 1.21 .80 .36 .082

_6 4.10 2.22 1.78 1.37 .92 .41 .098

_51 4.53 2.41 1.90 1.47 .98 .44 .098

r/R = 0.55

x/c = xlc = x/c = x/c = x/c =

0.017 0,0_O 0.168 0.233 0.335

2.53 1._1 .89 .72 .58

2.64 1.37 .92 .75 .60

2.80 I.k5 .98 .80 .63

2.80 1.45 .98 .79 .63

2.75 1.41 .95 .77 .61

2.61 1.32 .90 .73 .59

2.36 1.26 .82 .67 .$4

2.14 1.15 .75 .61 .50

2.02 1.08 .70 .57 .46

1.90 1.00 .66 .55 .43

1.81 .95 .62 .50 .kl

1.67 .88 .59 .46 .39

1.54 .82 .58 .43 .37

1.49 .79 .57 .41 .36

1.45 .77 .54 .40 .35

1.40 .74 .53 .40 .]4

1.49 .79 .53 .42 .36

1.56 .83 .55 .kS .]7

1.61 .85 .57 .46 .38

1.68 .89 .58 .47 .39

1.81 .95 .63 .52 .41

2.01 1.01 .70 .56 .46

2.2_ 1.13 .78 .63 .50

2.42 1.25 .85 .69 .SS

x/c =

0.625

.32

.35

.56

.33

o33

.29

.29

.27

.26

.24

.25

.22

.23

.21

.22

.22

.23

.24

.24

.26

.28

.30

.31

x/c =

0.915

.093

.096

.100

.103

.103

.100

.096

.096

.091

.090

,085

.081

.076

.073

.071

.068

.068

.068

.069

.068

.072

.078

.084

.088

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Ap, lb/sq in., at -

@nora' r/R = 0.40 r/R = 0.25 @nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

6 1.13 .56 .37 .20 .067 .50 .24 .16 .08 .016 6

21 1.19 .59 .39 .21 .075 .52 .25 .16 .08 .014 21

36 1.7_ .62 .40 .21 .076 .53 .26 .17 .09 .016 36

51 1.26 .65 .40 .22 .076 .Sk .26 .17 .08 .016 51

66 1.24 .61 .39 .21 .075 .55 .26 .17 .08 .017 66

81 1.18 .58 .37 .20 .071 .53 .26 .16 .08 .017 81

96 1.07 .53 .34 .19 .067 .50 .24 .15 .07 .015 96

Ill .98 .49 .31 .18 .065 .45 .21 .14 .07 .017 Ill

126 .94 ._6 .29 .17 .063 .43 .20 .13 .06 .016 126

Ihl .88 .43 .28 .18 .059 .42 .20 .13 .06 .019 141

156 .86 .42 .27 .16 .055 .43 .20 .13 .06 .016 156

171 .82 .40 .26 .16 .053 .43 .20 .13 .06 .016 171

186 .7_ ._7 .24 .15 .048 .42 .20 .13 .06 .017 186

201 .72 .36 .24 .15 .048 .36 .17 .11 .06 .012 201

216 .66 .34 .22 .14 .045 .31 .14 .I0 .05 .014 216

231 .62 .33 .21 .14 .046 .26 .12 .08 .Ok .004 231

246 .63 .33 .21 .14 .043 .24 .10 .07 .Ok .007 246

261 .65 .]5 .22 .14 .Ok3 .22 .10 .07 .04 .002 261

276 .67 .34 .22 .14 .041 .23 .10 .07 .Ok .002 276

291 .73 ._6 .24 .15 .048 .25 .11 .08 .Ok .002 291

306 .79 .40 .26 .15 .049 .29 .13 .09 .05 .002 306

321 .87 ._ .29 .17 .055 .3_ .16 .11 .06 .004 321

5]6 .07 .50 .33 .18 .061 .39 .18 .12 .06 .004 336

351 1.06 .54 .35 .20 .065 .46 .22 .14 .07 .010 351
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TABLE 72 - Continued

FLIGHT 54, LEVEL DECELERATING FLIGHT

(SEE FIG. 14, t = 31.6 SECONDS)

(b) Section aerodynamic loading

36

51
66
81
96

111
126
1111

156
171
186
201
216

231
2116

261
276
291
306

321
336
351

Section aerodynamic loading, l, lb/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

2.32
2.39
2.118

2.118
2.50
2.111
2.23
2.011
1.92

!.91
i.91
1.93

1.91

1.68
1.115

1.18
1.06

.98
1.03
1.10
1.31

1.55
1.76
2.08

5.53
5.811
6.02
6.09
5.97

5.62
5.19
11.86
11.59
S.36
5.11

11.96
3.711

9.33
9.75

10.25
10.31

9.98
9.53

8.75
8.13
7.$9
7.19
6.79
6.117

5.99

16.11_
16.58
17.00
16.77
16.1k
111.96

12.9a
10.13

9.82
10.3_
11.51
13.98

18.16

19._2
19.25
19.39
18.87
18.28
16.72
13.67

12.91
12.82
15.57
23.22
25.07
25.17

20.31
19.69

19.79
19.29
19.17
18.111
16.77

22.80
29.92

31.09
29. 111
28.28
28.10

3.67
3.111
3.28
3.29

3.35
3.k2
3.71
3.97

_,.kO
k.88
5.28

5.89

5.68
5.60
5,79
6.07
6.21

6.112
6.87
7.51
8.26
8.95

18.20

17.39
111.85
13.111
11.18
10.$9
10.85

!1.57
13.03
15.05
16.2t

25.07 28.12
211.99 28.33

25.61 28.73
26.2k 29.38
2k.3k 30.10
16.27 30.311
16.111 28.15
15.119 23.07

16.3k 20.13
19.3T 22.38
20.27 22.116

21.02

20.30
20.55
20.31
21.67
211.82
30.22

30.56
32.25

32.20
31.03
29.90
29.62
29.1111
29.50
29.51

30.30
31.011
32.111
32.011
31.66

30.76
26.113

2k.119

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 13.823
1 1.880
2 .073
3 .015
11 .029
5 .003

6 -.009
7 -.009
8 -.006
9 .012

10 .000

-.105
.012
.006

-.009
-.009

.003
-.009

.015
-.003

.006

.o

10

n=l

+ Bn, s sin n (_nom - 601

Flap motion

an, s, deg bn, s, deg

0 _.158
1 .216

2 .037
3 .053
11 -.008
5 .033
6 .016
7 .029
8 .012
9 .008

10 .000

.0211

.200

.073

.078

.0011

.0011

.00_

.008

.0011

.000

10

+ bn, s sin n (_nom - 60))

Lag motion

0
I

2
3
11
5
6
7

8
9

tO

E n, deg Fn, deg

7.5110
-.122 -.028

.019 .026

.015 -.016
-.0011 .011
•0011 .000
.007 .003

-.011 .000

-.001 -.005
-.003 -.001

.003 .000

10

_ : E0 + Z [EnCOSn(_nom- 6°)

n= 1

+ F n sin n (_nom - 6o)]

359
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TABLE 72 - Concluded

FLIGHT 54, LEVEL DECELERATING FLIGHT

(SEE FIG. 14, t = 31.6 SECONDS)

(e) Flapwise bending moment

_nom _

deg

36

51

66

81

96

111

126

lb, l

156

171

186

201

216

231

2_.6

261

276

291

306

32 I

336

351

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

74_

892

619

949

1212

1223

1246

1793

1257

972

1998

1975

2067

2101

1246

1117

1725

1660

984

1291

1086

1166

1257

425

380

281

12k

305

800

899

1040

1139

652

80O

1_77

1592

1774

1378

842

1031

1609

1576

1196

1229

1592

1708

1436

817

262
-I45

-90

136

705

1094

I419

1094

9_0

1365

1118

2540

2622

19_k

1627

1718

2007

1953

1880

1727

2378

250k

171B

1229

-258

-96_

-821

-kk9

-19

8se
1259

696

1259

1765

1965

3091

2930

2213

2156

2110

2041

2118

2280

2156

2556

2585

1612

954

-1616

-2716

-2549

-2100

-1238

-23

425

698

1137

2361

2731

3373

3224

2916

2863

2388

1798

2089

2599

2845

2502

1719

936

-428

-282_

-4047

-4306

-3709

-2207

-804

181

1783

2709

3534

4102

3684

3654

3783

3485

2828

2171

2669

3465

4072

3196

162b

559

-1581

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

2_6

261

276

291

306

321

336

351

(f) Chordwlse bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.3?5 r/R = 0.575 r/R = 0.825

-5293

-3454

-3523

-3926

-2547

-3226

-2965

-507

-198

600

1219

258

-426

1072

95

-1777

-1842

-4284

-4528

-4528

-7035

-8338

-7133

-6303

-6838

-6317

-5796

-6659

-5975

-6691

-6659

-5698

-6463

-5877

-6935

-6317

-6805

-5796

-6040

-6984

-7082

-8954

-9394

-9524

-9231

-8189

-7766

-6984

3k0k

2652

2988

3804

2188

2924

3068

1500

2188

1356

108k

1276

2204

I100

1772

2236

Ik0

kkk

°708

-1124

988

2428

2604

2828

_Jnom'

deg

2;
36

51

66

81

96

I11

126

IkI

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

-II 206

54 286
201 _07

319 k14

369 51k

_43 _81

397 508

387 k73

455 450

409 472

k2k 309

261 255

283 202

238 260

135 192

17 93

-62 108

-53 3k

-105 26

-199 -k0

-295 -92

-191 k0

-59 169

17 262

Pitch-horn

load, lb

47

61

84

100

105

11,1t

104

10_

99

99

96

79

73

56

31

lk

10

9

2

-5

-8

13

33

35

361



TABLE 73

FLIGHT 54, LEVEL DECELERATING FLIGHT

(SEE FIG. 14, t = 36.4 SECONDS)

(a) Differential pressures

Ap, lb/sq in., at -

_nom' r/R = 0.95 r/R = 0.90 Snom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0.233 0.335 0.625 0,_ 0.017 0.090 0.168 0.233 0.336 0.825 0.915

6 6.42 3.98 3.05 2.08 1.06 .51 .079 6.15 3.06 2.kk 2.09 1.26

21 6.32 k.02 3.08 2.09 1.05 .50 .081 6.10 3.05 2.43 2.10 1.24

36 6.97 4.32 3.29 2.26 1.16 .54 .085 6.45 3.28 2.58 2.22 1.32

51 7.32 4.52 3.42 2.35 1.24 .56 .085 6.49 3.30 2.62 2.26 1.34

66 8.02 4.85 3.62 2.49 1.31 .58 .091 6.45 3.32 2.62 2.26 1.34

81 8.18 4.92 3.70 2.53 1.33 .59 .09] 6.13 3.10 2.53 2.1T 1.30

96 8.27 4.99 3.76 2.57 1.36 .60 .099 5.78 2.94 2.43 2.13 1.27

111 9.03 5.36 3.97 2.75 1.50 .66 .113 5.22 2.81 2.]4 2.09 1.29

126 9.62 5.65 4.26 2.93 1.63 .71 .127 4.61 2.59 2.25 2.08 1.29

141 9.98 5.61 4.31 2.97 1.61 .67 .115 k.63 2.63 2.29 2.11 1.32

156 10.09 5.49 4.17 2.85 1.54 .63 .101 6.10 3.30 2.7_ 2._3 1.50

171 9.70 5.5_ 4.14 2.84 1.55 .64 .107 6.96 3.73 2.98 2.63 1.65

186 9.52 5.52 4.09 2.80 1.56 .66 .113 7.49 3.98 3.14 2.74 1.72

201 9.54 5.52 4.06 2.81 1.56 .67 .121 7.79 4.08 3.21 2.76 1.74

216 9.62 5.54 4.07 2.82 1.57 .67 .123 8.12 4.23 3.27 2.80 1.77

231 9.50 5.50 4.05 2.81 1.58 .69 .12_ 8.20 4.28 3.52 2.83 1.79

2_6 9.67 5.56 _.06 2.85 1.60 .69 .129 8.26 4.28 3.33 2.84 1.81

261 9.89 5.56 4.07 2.87 1.62 .69 .135 8.13 k.23 3.29 2.82 1.81

276 10.16 5.57 4.09 2.86 1.61 .67 .123 7.42 3.90 5.09 2.67 1.70

291 10.30 5.57 _.05 2.87 1.60 .66 .119 5.63 3.19 2.73 2._7 1.62

306 10.18 5.56 4.09 2.91 1.67 .70 .129 3._0 2.30 2.18 2.08 1.26

321 10.00 5.52 4.05 2.87 1.66 .72 .137 5.29 2.81 2.36 2.03 1.27

336 9.30 5.25 3.03 2.70 1.55 .69 .129 5.65 2.93 2.40 2.08 1.31

351 8.18 4.69 3.47 2.42 1.33 .59 .I01 5.81 2.94 2.34 2.06 1.2_

.52 .026 6

• 51 .021 21

.54 .021 36

.55 .021 51

• 55 .018 66

•54 .011 81

.53 .006 96

.53 .013 111

• 56 .018 126

• 57 .024 141

• 66 .OSk 156

.72 .076 171

.74 .092 186

.75 .093 201

.76 .098 216

.76 .098 231

•76 .098 246

• 77 .104 261

.75 .098 276

.75 .122 291

•52 .035 306

•47 -.087 321

•fi5 .035 336

.53 .029 351

Ap, lb/sq in., at -

nom '

deg x/c =

0.017

6 5.81 U.35

21 5.90 h.47

36 6.09 _.63

51 5.96 k.52

66 5.86 1_.43

81 5.52 4.13

96 S.lt_ 3.86

Ill k.92 3.68

126 _.69 3._8

141 4.60 3.4_

156 4.73 3.52

171 k.67 5.h8

186 _.92 5.67

201 _.78 3.55

216 4.86 3.59

231 4.91_ 3.67

2_6 4.83 3.56

261 k.8_ 3.63

276 4.91 3.63

291 4.67 3.50

306 4.31 3.14

521 4.72 3._8

336 5. I_ 3.81

351 5.3_ 3.98

X/C = X/C = x/c =

0.040 0.090 0.130

3.06 2.26

3.15 2.32

3.25 2.39

3.20 2.35

3.14 2.31

2.99 2.1_

2.80 1.97

2.71 1.90

2.59 1.78

2.54 1.76

2.60 1.83

2.61 1.82

2.67 1.97

2.62 1.93

2.66 1.94

2.67 1.97

2.63 1.95

2.67 1.94

2.67 1.92

2.58 1.8_

2 • _0 1• 63

2.50 1.80

2.75 1.98

2.84 2.05

r/R = 0.85

x/c : x/c = x/c = x/c = x/c : x/c =
0.168 0.233 0.335 0.500 0.625 0.789

2.02 1.58 1.13 .53 .47 .27

2.05 1.61 1.15 .55 ._8 .27

2.13 1.65 1.19 .58 .50 .28

2.08 1.63 1.17 .56 .49 .27

2.05 t.60 1.16 .55 .48 .27

1.93 1.50 1.09 .51 .US .2_

1.81 1.38 1.04 .47 .42 .23

1.74 1.35 1.00 .46 .41 .23

1.64 1.26 .96 .43 .39 .22

1.62 1.25 .95 .43 .39 .22

1.66 1.29 .97 .45 .41 .24

1.67 1.29 .99 ._7 .43 .25

1.80 1.36 1.02 ._9 .46 .26

1.76 1.34 1.01 .50 ._7 .27

1.75 1.34 1.03 .51 .47 .27

1.79 1.35 1.02 .50 .47 .27

1.77 1.37 1.03 .51 .49 .29

1.76 1.37 1.0_ .53 .49 .29

1.7k 1.36 1.02 .51 .k7 .28

1.68 1.52 .99 .48 .a_ .26

1._9 1.14 .89 ._1 .40 .22

1.63 1.27 .9_ .45 ._2 .24

1.78 1.39 1.01 .50 .43 .26

1.85 1.46 1.05 .50 .45 .26

1_no m ,

degx/c =

0915

• 082 6

.078 21

.078 36

.070 51

.068 66

• 062 81

• 056 96

.054 111

.048 126

• 052 11ll

.058 156

.070 171

• 066 186

• 066 201

• 068 216

.064 231

.078 246

.080 261

.080 276

• 068 291

• OSk 306

• 06_ 321

.068 336

.068 351
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TABLE 73 - Continued

FLIGHT 54, LEVEL DECELERATING FLIGHT

(SEE FIG. 14, t = 36.4 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75

deg x/c = x/c = x/c = x/c = x/c =

0.0_7 0.090 0.168 0.239 0.335

6 _.44 2.30 1.8_ I._3 .93

21 4.56 2.37 1.90 1.47 .96

36 4.71 2.45 1.95 1.51 .99

5t k.72 2.42 1.95 1.51 ,99

66 4.66 2.37 1.92 1.49 .98

81 _.42 2.23 1.83 1.41 .93

96 4.17 2.11 1.7_ 1.35 .89

111 4.08 2.08 1.76 1.34 .89

126 3.85 1.93 1.65 1.27 .82

141 3.70 1.89 1.61 1.24 .81

156 3.57 1.82 1.56 1.20 .79

171 3,45 1.77 1.50 1.16 .76

196 3.34 1.75 1.46 1.13 .75

201 3.27 1.71 1.43 1.12 .72

216 3.17 1.68 1.38 1,09 .70

231 3.10 1.66 1.36 1.08 .70

246 3.18 1.70 1.42 1.10 .72

261 3.34 1.76 1.49 1.15 .77

276 3.49 1.82 1.53 1.17 .78

291 3.52 1.81 1.53 1.17 .78

306 3.50 1.79 1.52 1.15 .77

321 3.63 1.86 1.56 1.20 .80

3_6 3.85 1.98 1.65 1.27 .85

351 4.07 2.11 1.72 1.32 .87

x/c = x/c = x/c = x/c =

0.625 0.915 0.017 0,090

•43 .106 2.42 1.23

.43 .103 2.4k 1.25

.45 .103 2.49 1.27

.kk .I00 2.52 1.30

.43 .094 2.49 1.27

,kO .092 2.41 1.22

• 38 .086 2.31 1.19

.37 .08k 2.20 1.1T

.35 .078 2.14 1.14

.33 .078 2.05 1.09

.32 .072 1.97 1.06

.32 .070 1.88 1.01

.32 .072 1.85 .99

• 31 .072 1.85 .98

.30 .070 1.78 .96

• 30 .072 1.71 .92

• 31 .078 1.73 .92

.33 .080 1.75 ,93

.34 .080 1.74 .93

.33 .078 1.76 .93

• 33 .078 1.77 .92

.35 .082 1.91 .98

.37 .086 2.09 1.07

.39 .094 2.27 1.15

r/R = 0.55

X/C = X/C =

0.168 0.233

.84 .68

.86 .69

.87 .71

• 88 .72

.87 ,71

.84 .69

• 80 .65

.78 .63

• 75 .61

.72 .58

.69 .56

• 66 .54

• 65 .53

• 65 .52

,62 .51

.59 .49

.59 .49

.61 .49

• 60 .49

.61 .49

• 61 .49

.66 .53

.73 .59

.79 .64

_nom _

x/c = xlc = x/c = deg

0.335 0.625 0.915

•55 .32 .088 6

• 55 .31 .090 21

.56 .32 .093 36

• 57 .32 .094 51

.56 .32 .093 66

• 55 .31 .090 81

• 53 .29 .090 96

.51 .29 .090 111

.50 ,27 .090 126

.48 .27 .087 141

._6 .26 .087 156

.kk .26 .082 171

• k3 .25 .082 186

.43 .25 .081 201

• 42 .26 .079 216

,40 .25 .076 231

.40 .25 .074 246

.41 .24 .073 261

.41 .25 .072 276

.41 .25 .071 291

.40 .26 .071 306

• 43 .26 .076 321

.48 .28 .081 336

• 51 .29 .084 351

Ap, lb/sq in., at

Snom' r/R : 0.40

deg x/c = x/c = x/c :

0.042 0.158 0.300

6 1.0_ .53 .34

21 l.Ok .53 .34

36 1.05 .52 .34

51 1.07 .54 .35

66 1.04 .52 .34

81 1.01 .50 .33

96 .99 .49 .32

Ill .9_ .47 .30

126 .89 .k4 .29

141 ._6 .42 .27

156 .83 .41 .26

171 .83 .41 .26

186 .80 .40 .26

201 .79 .39 .25

216 .76 .38 .2_

231 .72 .35 .23

246 .71 .35 .23

261 .70 .35 .23

276 .69 .34 .23

291 .70 .34 .23

_06 .73 .36 .24

321 .77 .39 .26

336 .86 .44 .29

351 .94 .48 .31

r/R = 0.25 _nom'

x/c : x/c : x/c = x/c = x/c : x/c : x/c = deg

0.600 0.910 0.042 0.158 0.300 0.600 0.910

.19 .065 .42 .20 .13 .07 .008 6

• 19 .063 .kk .21 .lk .07 .010 21

.19 .067 ,kS .21 .Ik .07 .016 36

• 19 .069 .46 .22 .lk *08 .019 51

.19 .069 .k8 .23 .15 .07 .017 66

.18 .065 .46 .22 .lk .07 .014 81

.18 .063 .42 .20 .13 .06 .015 96
• 12 .06 .011 111.18 .061 .39 ,18

.17 .058 .37 .18 .11 .06 .015 126

• 17 .056 .36 .17 .11 ,06 .012 141

• 16 .052 .37 .17 .11 .06 .015 156

.16 .052 .38 .17 .11 .06 .012 171

• 16 .054 .37 .18 .11 .06 .016 186

• 15 .049 .36 .17 .11 .06 .015 201

• 15 .Ok7 .32 .15 .10 .05 .011 216

.14 .Ok3 .29 .13 .09 .05 .007 231

.15 .047 .27 .12 .08 .Ok .005 246

.14 .045 .26 .11 .07 .Ok .003 261

.14 .044 .25 .11 .07 .04 .002 276

.15 .046 .25 .11 .07 .Ok .001 291

• 15 .0_9 .26 .12 .08 .Ok -.001 306

• 16 .052 .30 .14 .10 .05 .007 321

.17 .055 .35 .16 .11 .06 .007 336

• 18 .061 .38 .18 .12 .06 .009 351
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TABLE 73 - Continued

FLIGHT 54, LEVEL DECELERATING FLIGHT

(SEE FIG. 14, t = 36.4 SECONDS)

[b) Section aerodynamic loading

6
21

36
51

66
81
96

111
126
lql
156
171

186
201
216
231
246
261

276
291
506
321
336
351

Section aerodynamic loading, l, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/H = 0.85 r/R = 0.90 r/R = 0.95

1.91
2.00

2.06
2.15
2.17
2.08
1.89
1.76
1.70
1.6k
1.68
1.68

! .71
1.65
1.u,7
1.30
1.17
1.13

1.06
1.08
1.15
1.39
1.59
1.76

5.16
5.14
5.17
5.28

5.15
4.99
k.86
k.6k
_,.40

k.26
_,.11

_.10
_,.06
3.93
3.79
3.59

3.60
3.54

3.50
3.55
3.71
3.97
u,.38

_,.73

8.91
8.98

9.15
9.31

9.16
8.89
8.50
8.30
8.01

7.74
7.46
7.18
7.06
7.00
6.88

6.58

6.62

6.65

6.65

6.69

6.72

7.14

7.75
8.33

15.70
16.07
16.57
16.48
16.20

15.29
Ik.53
lU,. kO
13.48
13.14
12.67
12.30
12.06
11.80
II.44

11.34

11.70
12.30
12.66
12.61
12.49

12.98
13.82
14._5

18.87
19.20
19.87
19.47
19.14

18.08
16.91
16.33
15.56
15.36
15.79
16.00
16.75
16.5_

16.71
16.79
16.85
16.95
16.78

16.01

14.40

15.57
16.84
17.43

20.55
20.39
21.66
21.89
21.88

20.97
20.17
19.5lt
18.85

19.17
23. I 5
25.75
27.15
27.74

28.49
28.77
28.92
28.74
26.89
23.82
17.24

18.83
20.36
19.97

22.26
22.21
24.10
25.24
26.93
27.38

27.86
30.16
32.25
32.22
31.37
31.21
31.12
31.20
31.37

31.27
31.66
31.92
31.96
31.93
32.37
32.18
30.32

26.?3

(c) Harmonic analysis ol blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1
2
3
4
5

6
7
8
9

10

14.238
.856
.064
.06_,
.0_
.003

.018

.020

.015

.038

.026

1.562
.085
.Ok4
.003

-.026

.029

.012

.012
-.006

.006

10

8s=A0+ _-

n=l

+ Bn, s sin

Flap motion

n an, s, deg

0 k. 190
1 -1.244
2 .196

3 .000

4 -.029
5 .012
6 .037
7 .037
8 .008

9 .008
10 .016

bn, s, deg

-.078

.098

.024

.041
-.004

.008

.024

.OOk

.020

.012

10

_3s:a0+ _- [an,sCOS n (_nom- 6 O)
n= 1

+bn, sSinn _nom-60)]

Lag motion

n En, deg

0 7.6_k
1 -.066

2 -.008
3 -.011

b, -.004
5 -.OOk
6 .001
7 .000

8 -.003
9 .000

10 -.012

Fn, deg

.026
-.012
-.011

.005
-.007

.000

.000
.000
.005
.008

10

_ :E0+ _- IEnCOSn(_nom- 6°)

n= I

+ F n sin n (_nom - 6°) 1

36#
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TABLE 73 - Concluded

FLIGHT 54, LEVEL DECELERATING FLIGHT

(SEE FIG. 14, t = 36.4 SECONDS)

(e) Flapwise bending moment

ffnom'

deg

6

21

_6

51

6_

81

96

111

126

1_1

156

171

186

2GI

216

231

2t_6

261

276

291

_C6

321

336

351

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.925

1502

1251

1103

1069

11_9

1172

2186

21_1

1958

2072

1753

2106

1992

1137

1616

I7_G

1673

13_3

I_00

875

II_9

975

7C_

1229

1106

817

602

536

899

1526

1625

1345

1246

1229

1229

13_5

11kT

9_9

1246

1807

1823

1535

1370

1163

1031

8_2

1311

I]56

958

597

62_

1320

1709

20C7

1871

1882

lk92

1672

1609

13k7

1591

175_

2396

2_$9

231_

1835

1727

1329

11k8

12_

863

920

k05

99

_19

1C72

Ik06

1893

1960

1588

Ik06

1721

1502

1368

1826

2C26

2S32

27G_

2666

19_1

IEC7

1158

105]

1120

-20k

-617

-86k

-10U8

-503

3k

518

1028

1539

13k5

1310

1319

1002

1172

1820

2287

21_6

260k

2410

20_0

1372

808

5_

272

r/R = 0.650 r/R = 0.800

-9_7

-1872

-2061

-1932

-1126

-599

157

725

1501

1720

1700

1302

1172

1929

2k56

2963

273k

2973

2715

2526

1501

356

-191

_'nom '

deg

6

21

_6

51

66

36

111

126

Ibl

171

I_6

2CI

216

231

2k6

261

276

291

3C6

_?I

351

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R : 0.375 r/R = 0.575 r/R = 0.825

-_C52

-217]

-20_2

-2552

-2327

-11P0

920

1311

223

-599

- II_C_

-2271

-_37_

- _75']

- _,7£2

-55C_

-7a56

-6838

-5926

-_

-5978

-7505

-1717

-7261

-56_9

-_62_

-5779

-6f_1C

-7228

-760]

-7082

-776_

-7961

-_95_

-_221

-65_5

-6691

-7179

2C90

2538

]51_

3k18

26E2

1866

9_8

1578

29C6

_l_q

2922

26E2

1178

IO_U

1178

1626

9_6

55_

IS_

207_

2_38

2_9_

6

21

_6

51

66

81

96

111

126

lkl

156

171

186

201

216

231

2k6

261

276

291

306

321

336

351

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R : 0.15

92

53

80

2z_5

29k

326

295

282

361

_lt_2

391

270

211

212

178

-17

97

11_1

-7

-h6

-38

19

68

r/R : 0.50

18k

221

2k2

]87

kk8

]90

29k

]85

k63

_27

278

272

251

2]6

116

99

175

193

112

157

158

20]

Pitch-horn

load, Ib

32

23

31

99

65

77

8_

86

98

1Ok

99

82

77

81

72

57

51

k9

Ztl

2k

7

13

24

]0

566



TABLE 74

FLIGHT 55, PARTIAL-POWER DESCENT

(a) Differential pressures

_,p, lb/sq in., at -

r/R = 0.95 r/R = 0.90 @nora'_nom _

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0,09_ 0.168 0.233 0,335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

6 5.12 3,39 2,51 1.64 ,80 ,_4 ,064 4.08 2.12 1.69 1,55 1,00 ,_0 ,011 6

21 5.38 3.51 2.72 1.82 .99 .51 .100 5.43 2.87 2.20 1.94 1.28 .53 .048 21

36 6.81 4,43 3.11 2.15 1,19 .57 ,104 7.51 3,88 2.87 2,39 1,55 ,61 ,059 36

51 6,51 _.t8 3.08 2.11 1.18 ,58 .102 6.]9 3._1 2,61 2.24 1,_8 ,61 ,053 51

66 6.60 k,21 3.08 2.08 1,1_ .56 .098 6,56 3.46 2,60 2.22 1,47 ,59 .053 66

81 6,2_ 3,93 3,00 2.02 1,10 ,55 .098 6,46 3.35 2,52 2,16 1,_0 ,58 ,050 81

96 6,09 5.86 2.94 1,98 1.07 ,$5 ,100 6.25 3,2_ 2.46 2.10 1,37 ,56 .053 96

Ill 6,06 3.83 2.92 1,96 1.07 ,55 .102 6.18 3,24 2.43 2,08 1,39 ,57 ,054 111

126 6,27 4.01 2.97 2.03 1.14 .58 .114 6,55 3.46 2,58 2,20 1,45 ,62 .066 126

141 6.70 k.27 3.04 2.1_ 1.23 .62 .125 7.01 3.71 2.76 2.31 1.55 .65 .086 141

156 6,82 k.29 2.97 2,11 1,22 .61 ,128 6.56 3,_0 2.55 2,15 1,46 .62 .086 156

171 5,35 3,47 2,53 1.79 1,05 .54 ,121 6,09 3.17 2,39 2,03 1,36 ,57 ,077 171

186 4.01 2.72 2.10 1,47 .80 ,49 .112 3.80 2,10 1,66 1,55 1.03 ,48 .046 186

201 9,70 5,_4 3,90 2.85 1,75 ,79 .196 6._1 3,68 2.97 2,58 1.76 ,78 ,142 201

216 8,15 5.30 3,26 2.40 1.28 .61 .106 7,00 3.71 2,76 2,35 1,54 .60 .048 216

231 6.95 4.40 3.06 2,17 1,24 .$6 .112 6.78 3,56 2,63 2,22 1.50 ,59 .066 231

246 7.11 k.35 2.96 2,08 1.17 .55 ,098 6,83 3,52 2,61 2,17 1,_6 ,58 ,057 2_6

261 6.20 5.96 2.88 1,96 1,08 ,53 .092 6.48 3.39 2.51 2,12 1.39 ,55 ,048 261

276 6,05 3,83 2,87 1.93 1.03 .51 ,080 6.41 3,32 2.48 2,10 1.35 .54 ,039 276

291 5._7 3.54 2.76 1,81 .94 ,47 .068 5,92 3.04 2,31 1.99 1,27 .49 ,018 291

306 4.74 3.19 2.58 1,65 .79 ,41 .052 5,06 2.64 2,05 1,81 1.13 ,_5 -.002 306

321 k.32 3.05 2.35 1.60 .83 .43 .068 4.05 2.23 1.75 1.65 1.05 .k3 .006 321

336 7,74 4,85 3.31 2,38 1.43 .65 ,12_ 8.98 4,26 3.1_ 2,56 1.69 ,61 ,101 336

351 8.60 _.82 3.30 2.34 1.37 .59 .11_ 8.08 3.71 2.71 2.23 1.47 .53 .063 351

Ap, lb/sq in., at -

I//noirl,

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

x/c =

0,017

l¢.38

5._2

8.25

6.90

6.87

6,59

6._0

6.40

6,85

7,41

6.75

6.54

3.69

6.kl

6.19

6.60

6.66

6.66

6.70

6,19

5.42

4.20

5.60

4.28

x/c =

0.040

2.99

3.93

5.43

4.97

_.97

4,73

1*.63

k.63

4.9_

4.99

4.59

4.53

2.65

4.76

4.70

4.72

_..78

k.84

4.52

3.92

3.01

_.97

3.09

x/c =

0.090

2.24

2.81

3.92

3.53

3.52

3.33

3.23

3.25

3.44

3.67

3,35

3.28

2.03

3.37

3.18

3.27

3.31+

3.34

3.39

3,16

2.80

2.28

2.98

2.26

X/C =

0.130

1.67

2.13

3.07

2.72

2.71

2.58

2.49

2.51

2.70

2.85

2.63

2.53

1.55

2.65

2.41

2.58

2.56

2.57

2.59

2._0

2.09

1.74

2.26

1.71

x/c =
0.168

1.42

1.77

2.56

2.29

2.26

2.16

2,08

2.10

2.25

2.57

2.19

2.1_

1.27

2.26

2.06

2.1_

2.15

2.16

2.t7

2.0_

1,78

1,41

1.9_

1.k6

r/R : 0.85

x/c =

0,233

1,25

1,57

2,15

1.9_

1.93

1.84

1.78

1.81

1.94

2.02

1.88

1.82

1.10

1,88

1.7_

1.82

1.83

1.8h

1.85

1.72

1.52

1.20

1,65

1.33

x/c =

0.335

.81

.99

1.40

1.29

1.28

1.21

1.17

1.18

1.26

1.35

1.26

1.20

.T3

1.28

1,16

1,18

1,17

1,18

1.18

1.11

.97

.79

1.11

.83

x/e =

0 500

,37

,49

,70

.64

,64

.60

.58

,59

,64

,70

.66

.60

,33

,63

.61

,59

,59

,58

.57

,50

.42

,33

.5_

,42

x/c =

0.625

.38

.48

.64

.57

.58

.58

.55

.56

.60

.65

.63

.56

.38

.62

.55

.55

.56

.$5

.52

.49

.37

.53

.43

x/c =

0.769

.20

.25

.35

.32

.32

.31

.30

.32

.Sk

.37

.34

.51

.22

.35

.31

.30

.30

.30

.29

.26

.23

.19

.30

X/C =

0.915

.008

.036

,088

.062

.072

,056

.05_

,064

.07_.

.08_

.080

.070

.002

.070

.046

.056

.048

.0_6

.038

.022

.010

-,00_

.OSU,

.022

t]#I1013B _

deg

6

21

36

51

66

81

96

III

126

1_1

156

171

186

201

216

231

2_6

261

276

291

306

321

536

351

367



TABLE 74 - Continued

FLIGHT 55, PARTIAL-POWER DESCENT

(a) Differential pressures - Concluded

Ap, lb/sq in., at-

_nom' r/R = 0.75 r/R = 0.55 @nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = xlc = x/e = x/c = x/c = xlc = x/c = deg

0.0_7 0.090 0.168 0.233 0.335 0.62_ 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

6 3.38 1.92 1.46 1.10 .75 .31 .052 .97 .kO .32 .]k .28 .17 .045 6

21 3.56 2.06 1.59 1.2] .86 .39 .075 .51 .15 .16 .23 .20 .12 .037 21

36 k.52 3.00 2.17 1.70 1.23 .Sk .110 .54 .15 .17 .25 .22 .16 .Okk ]6

51 5.kk 3.33 2.k5 1.86 1.52 .$5 .108 1.$8 .73 .52 .53 .44 .24 .065 SI

66 5.64 3.08 2.30 1.75 1.26 .54 .112 2.16 I.Ok. .74 .70 .57 .31 .087 66

81 5.66 2.99 2.24 1.71 1.22 .53 .108 2.33 1.15 .81 .76 .62 .33 .095 81

96 S.k6 2.89 2.17 1.65 1.17 .52 .108 2.60 1.27 .89 .84 .68 .35 .096 96

111 5.42 2.94 2.20 1.67 1.20 .53 .116 1.96 .91 .69 .70 .58 .32 .089 111

126 5.6] 3.09 2.30 1.75 1.27 .56 .126 .77 .35 .33 .k.I .37 .26 .074 126

141 5.69 ].00 2.24 1.71 1.25 .56 .118 .kk .I] .18 .26 .25 .17 .OSk 141

156 5.89 3.23 2.32 1.76 1.26 .52 .098 .]k .06 .10 .21 .18 .12 .Okk 156

171 5.29 2.39 1.86 1.k0 .99 .kS .091 .76 .28 .24 .30 .23 .lk. .048 171

186 3.94 1.54 1.29 1.01 .67 .]0 .064. 1.21 .54 .41 .40 .33 .19 .062 186

201 3.93 2.31 1.76 1.36 .98 .kk. .091 1.69 .80 .54. .54 .44 .24. .072 201

216 k.07 2.]1 1.81 1.39 .98 .kS .094 2.19 1.05 .74. .69 .55 .28 .080 216

231 k.k8 2.58 1.94. 1.48 1.05 .46 .094 2.45 1.18 .82 .75 .59 .31 .079 231

246 _.77 2.67 2.00 1.52 1.08 .47 .091 2.$7 1.25 .86 .79 .62 .]2 .081 24.6

261 5.04 2.80 2.08 1.58 1.11 .49 .094 2.82 1.]7 .94 .85 .66 .35 .087 261

276 5.18 2.85 2.12 1.61 1.13 .49 .089 2.96 I.kk .97 .88 .69 .36 .089 276

291 5.11 2.77 2.08 1.56 1.08 .k.6 .084 ].01 1.46 .99 .89 .69 .35 .090 291

306 _.76 2.55 1.95 1.45 .99 .k.2 .075 2.93 1.40 .95 .86 .68 .35 .086 ]06

]21 k.12 2.08 1.66 1.25 .81 .35 .059 2.68 1.26 .88 .80 .63 .32 .086 321

336 3.79 2.14 1.69 1.30 .90 .39 .073 2.11 1.00 .67 .64. .$2 .27 .068 316

551 3.16 1.5] 1.24 .93 .63 .29 .041 1.61 .73 .51 .49 .k.1 .21 .055 351

t,p, lb/sq in., at-

tPnom, r/R = 0.40 r/R = 0.25
t_nori 1 ,

deg x/c = x/c = x/c = x/c = x/c : x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

6 .7] .42 .22 .16 .056 .k8 .20 .12 .08 .013 6

21 .52 . 34 • 1S . lk .050 .43 . 18 • 10 .08 .012 2 I

36 .28 .23 .10 .11 .047 .34 .13 .07 .06 .012 36

51 .lu, .15 .05 .09 .043 .25 .09 .05 .05 .008 51

66 .02 . 10 .03 .09 .0k7 . 17 • 06 .03 .OS .006 66

81 -.01 . 10 .0] .09 .050 . 1 3 .03 .02 .Ok. .007 81

96 .00 . 10 .03 .09 .0_,7 . I 3 .Ok .02 .Ok .0 I0 96

1 1 1 .00 . 10 .03 . 09 .047 . 1 ] .Ok • 02 .Ok .008 I 1 I

126 .02 • I 1 .O] .09 .0k5 • Ik. .Ok .02 .05 .010 126

141 . 12 . 15 .05 • 10 .Ok] . 17 .06 .03 .05 .013 lk.1

156 .23 .20 .08 • 1 1 .045 .22 .09 .05 .06 .014 156

171 .1_0 .29 .13 .13 .054 .29 .1_ .07 .08 .023 171

186 .58 . 36 • 18 • 15 .051l .36 . 16 . I0 .08 .021 186

201 .73 .k] .2k • 17 .065 .kS .20 . 12 • 10 .024 201

216 .9h • 53 .29 . 19 .066 .k.8 .23 . Ik . I 1 .028 216

231 1.01 .58 .32 .20 .066 .51 .26, • 16 . I 1 .024 231

246 1.07 .62 .35 .21 .071 .62 .29 • 18 * 12 .027 246

261 1. Ik .65 .]7 .25 .073 .72 .53 .20 • 12 .026 261

276 1.22 .68 .39 .23 .073 .76 .36 .22 . 1.3 .027 276

291 1.27 .70 .40 .23 .075 .65 .33 .21 . 1] .019 291

306 I . 32 . 72 . k. 1 . 24 . 077 .84. . 38 .22 . 13 o 02 I 306

321 1.77 .69 .]9 .23 .073 .70 .]k. .20 . 12 .01k 321

336 1.06 .60 .33 .20 .067 .65 .29 • 17 • 10 .010 336

351 .ql .51 .28 • 18 .062 .54. .24. . 15 .09 .013 351

368



TABLE 74 - Continued

FLIGHT 55, PARTIAL-POWER DESCENT

(b) Section aerodynamic loading

Section aerodynamic loading, Z, lb/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

6 2.09
21 1.88

36 1._5
51 1.06
66 .77
81 .58
96 .60

111 .61
126 .69

I_1 .85
156 1.08
171 l.k7

186 1.75
201 2.16

216 2._3
231 2.55

2_6 2.9k
261 3.26
276 3.50

291 3.20
306 3.61

321 3.17

336 2.76
351 2.kO

3.79
2.9k
2.01
1.3k

.99

.99

.99

.98

1_03
1.35
1.81

2.59
3.27

3.95

2.k3
2.78
6.25
8.kl
9.11
9.95

8.12
k.68
2.88
2.03
3.19

k.81

12.21
13.68
18.97

20.92
20.17
19.76
19.12
19.k2

20. b,I
20.12
20.k9
16.67
11°53

13.8k
17.32
2k.77

21.92
21.91
20.9k
20.22
20.kO
21.82
23.28

21.70
20.69
12.k7

lk.85
19.5k
25.02

22.92
22.89

22.2k
21.59
21.6k
23.00
2_.55
22.97

21.33
15.18

3.99 6.51
k.85 8.17

5.13 8.93
5.50 9.kl
5.85 10.21
6.16 10.62
6.29 10.70
6.51 IO.kO
6.19 9.60

5.32 7.70
k.60 5.87

15.36
15.61
16.77
17.38
18.13
18.k0
17.83
16.k2

13.76
lU,.26
I0.5k

21.55
19.85

20.57
20.71
20.69
20.66
19.23
16.90
13.53
18.71

Ik.32

26.18
2k.ll
23.39

23.09
22.06
21.62
19.95
17.56
15.k5
27.75
2k.20

18.15
20.07
2k.lk
23.51
23.36
22.38

21.96
21.85
22.8k
2k.20
2k.15
20.13

16.22
32.5k
27.16
2_.27
23.79
22.00

21.35
19.70
17.k7
16.98
27.09
27.10

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 16.486
I -1.077
2 .231
3 -.108
k -.006

5 -.023
6 -.005
7 -.020
8 -.009

9 -.009
10 -.018

-I.910
-.061

-.032
.003

-.058
-.026
-.032
-.003
-.006
-.009

10

n:l

+ Bn, s sin n (_nom - 601

Flap motion

an, s, deg bn, s, deg

0 k.k96
1 -2.195
2 .016
3 .118

.012
5 -.037

6 .000
7 .OOk
8 -.016
9 -.Ok1

10 .000

. It911
-. 3b,3

.000
-.037
-.Ok5

-.Ok9
-.020
-.033
-.OOk
-.OOk

10

_s=a0 + _- Ian, sCOSn(ZPnom-6°)

n= 1

+ bn, s sin n (_nom - 601

Lag motion

0
I
2
3
k
5

6
T
8
9

10

En, deg Fn, deg

5.870
.068 .317

-.059 -.03_

• 012 .0_3
-.01_ .003

• 008 .012
-.008 -.00_

• 000 -.001
-.00_ .000
-.009 -.012

.007 .001

I0

leocosnC nom0°/
n= 1

+ Fn sin n (_nom - 6°)]

369



b_

c_

o
ca

I I !

eoeeoe_eeoo
_ _ _1 _
_1 I I I I

leeloeeloee

e-

_'_'0',',''_'

• o • Io • i_,_,'.';

o

+

+

II

eee0eeee0e

eoeoo_eeeee

_11 I I I

eeeeo_e*oe
||_J|

I

,"

___ ®®®®®®___ ___°°°°°°°°°°°

_000000000 _00 000
eeeeeee

I_ I _ I I

I

_000000000o_ o o00oo0o
• • • • e • • • • • •

-4 I I I I t I

I I

eeeeeee_elee_ NI I I
I



TABLE 74 - Concluded

FLIGHT 65, PARTIAL-POWER DESCENT

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

I/]no m ,

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

29l

306

321

336

351

410

2314

2633

3682

3283

2975

1310

3089

2599

2279

1386

1322

330

1960

1903

-92

1561

182

-320

-103

2576

1219

2735

1607

487

792

2582

3465

3234

2335

1823

2079

2549

850

1374

3598

4448

4384

2748

2784

2260

3019

969

2591

4146

4747

4318

2591

2534

1904

2562

1919

3344

1945

1215

-88

71

-1126

-1390

-1724

3493

2150

-855

-2397

-3223

-1820

-3044

-3980

-5353

1922

1419

1708

1733

2409

1485

924

1172

74

-833

124

982

1403

1394

-8

2432

2441

2007

3354

2938

2197

2133

497

-488

-1501

-244

81

2061

841

597

2953

3411

2896

4442

2753

2677

2076

-367

-1321

-1702

-1130

-452

1570

158

950

766 -2905

2746 787

4814 6070

4673 4956

2948 4359

2702 2856

502 -776

-1848 -3422

-3784 -5591

-2684 -4547

-3176 -4746

-1724 -3044

-1152 -2975

-123 667

1391 2100

_'nom'

deg

6

21

36

51

56

81

96

1ll

126

156

171

1_6

2Ol

216

231

245

261

276

291

_06

321

336

_SI

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r 'R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

2859

1052

2339

-934

2273

3218

955

58O

-462

-4955

-7202

-7934

-14674

-12427

-8032

-11044

-6615

-4320

-5118

-4597

-3392

-3164

-6

4553

-5O47

-8O42

-7847

-10387

-4917

-2751

-2702

-4493

-9101

-9849

-13171

-9849

-14326

-10208

-9084

-9231

-4008

-5731

-6219

-913_

-9540

-6984

-3533

-1042

4179

1379

-2301

2307

3283

6739

8531

4867

931

-893

-1037

-4029

1955

-237

-845

5827

4019

4899

3299

547

-541

2803

5587

4083

(g) Blade torsional moment and pitch-horn load

t_no m ,

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Torsional moment, in-lb, at-

r/R : 0.15 r/R = 0.50

982 59

785 -291

1081 254

1441 165

1131 308

1025 75

785 75

717 -I07

810 -58

649 -83

381 -406

-257 -648

-152 -802

134 -188

977 168

696 127

307 -38

693 144

870 309

1043 323

855 76

1091 171

1204 314

1022 230

Pitch-horn

load, ib

52

44

61

III

92

79

45

31

22

5

-32

-60

-73

-22

75

45

27

31

7O

85

75

108

I16

95

57'1



TABLE 75

FLIGHT 56, PARTIAL-POWER DESCENT

(I) Differential pree|uree

Ap, lb/sq in., at -

_nom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c : x/c = x/c = x/c = XlC = x/c = XlC = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0.233 0.335 0.62_ 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

6

21

36

k. lk 2.91 2.28 I.k7 .67 .39 .OSk k.kk 2.29 1.7k 1.61 1.00

k.12 2.89 2.32 1.53 .72 .kl .060 k.k5 2.37 1.83 1.66 J.Ok

k.k6 3.Ok 2.k] 1.61 .79 .k5 .070 k.81 2.53 1.97 1.78 1.13

k.8k 3.26 2.60 1.73 .90 .50 .086 5.23 2.76 2.12 1.89 1.21

5.25 3.50 2.73 1.82 .95 .52 .096 5.k8 2.81 2.17 1.89 1.2k

5.28 3.51 2.67 1.79 .97 .53 .lOk 5.86 2.97 2.25 1.9k 1.29

5.52 3.67 2.7_ 1.89 1.02 .55 .100 6.23 3.31 2.k9 2.21 1.kk

k.96 3.k8 2.70 1.84 1.00 .56 .102 5.91 3.13 2.k3 2.15 1.37

5.78 k.02 3.15 2.08 1.07 .58 .lOk 6.30 3.37 2.5k 2.22 I.k5

5.kk 3.77 2.93 1.9k .99 .52 .090 5.66 3.00 2.30 2.01 1.29

k.79 3.21 2.k8 1.71 .90 .50 .100 k.98 2.58 2.01 1.80 1.18

5.88 5.80 2.81 1.97 1.11 .58 .116 6.07 3.22 2.kO 2.10 1.38

7.02 k.51 3.16 2.23 1.29 .63 .128 7.13 3.77 2.77 2.36 1.58

7.1k k.57 3.2k 2.23 1.26 .62 .110 7.k5 3.87 2.87 2.kk 1.57

7.05 k.6O 3.31 2.23 1.23 .59 .092 7.6k k.02 2.95 2.k9 1.61

.52 .072 6.9k 3.61 2.68 2.25 1.kk

• 35 .03k k.20 2.20 1.69 1.51 .9k

• kS .076 k.61 2.kO 1.82 1.67 1.06

• k7 .082 6.1k 3.17 2.3k 2.00 1.26

.k3 .060 5.65 2.91 2.18 1.89 1.20

• k6 .068 5.50 2.86 2.17 1.91 1.21

• k9 .OTk 5.87 3.10 2.37 2.06 1.33

.k7 .068 5.5k 2.87 2.21 1.96 1.2k

.kk .062 k.86 2.k9 1.93 1.71 1.08

51

66

81

96

111

126

lkl

156

171

186

201

216

231 6.69 k.33 3.19 2.13 1.10

2k6 3.97 2.78 2.18 1.38 .58

261 k.65 3.06 2.27 1.59 .86

276 5.50 3.5k 2.51 1.75 .96

291 5.k_ 3.60 2.60 1.73 .86

306 5.25 3.k8 2.69 1.76 .91

321 5.8k 3.8k 2.92 1.95 1.01

336 5.80 3.75 2.85 1.86 .95

351 5.36 3.55 2.62 1.73 .82

.kO -.002 6

.kO -.002 21

.k6 .02k 36

.51 .030 SI

• 53 .Ok2 66

.5k .053 81

.60 .078 96

.58 .Ok8 Ill

.61 .062 126

.52 .033 Ik1

• 50 .Ok2 156

• 59 .059 171

.6k .07k 186

.63 .066 201

• 62 .Ok2 216

.53 .013 231

• 35 -.015 2k6

.k3 ,011 261

.k9 .030 276

.kS .OOO 291

.k9 .018 306

• 53 .020 321

.k9 .022 336

.k2 -.002 351

Ap, lb/sq in., at

_nom,

deg x/c = x/c =

0.017 0.040

6 _.75 3.39

21 k.76 3.k3

36 5.19 3.77

51 5.57 k. O7

66 5.56 k. O0

81 6.0_ k.36

96 7.10 5.16

111 6.k7 k.68

126 6.91 k.9k

lkl 5.37 3.85

156 5.09 _.65

171 6.16 k.k5

186 7.26 5.12

201 8.01 5.50

216 8.31 5.69

231 7.28 5.18

2k6 k.69 3.36

261 k.95 3.55

276 6.2A k.56

291 5.91 k.23

306 5.85 k.19

321 5.92 k.3k

356 5.67 k.lk

351 5.20 3.69

r/R = 0.85

x/c : x/c : x/c = x/c =
0.090 0.130 0,168 0.233

x/c= x/c= x/c= x/c=
0.335 0500 0.625 0.769

2.k6 1.83 1.52 1.33 .8k .37 .kO .20

2.k8 1.83 1.55 1.37 .87 .39 .k3 .22

2.7k 2.03 1.72 1.52 .98 .k7 .k7 .27

2.89 2.19 1.8k 1.62 1.Ok .51 .53 .28

2.86 2.19 1.85 1.6k 1.Ok .52 .52 .29

3.09 2.kl 2.00 1.75 1.1k .57 .53 .31

3.63 2.83 2.3k 2.02 1.32 .70 .63 .35

5.35 2.60 2.20 1.87 1.27 .6k .61 .35

3.51 2.71 2.2k 1.9k 1.26 .6k .60 .3k

2.79 2.07 1.77 1.55 1.Ok .k6 ,k9 .27

2.62 1.97 1.65 1.50 .96 .k6 .k7 .27

3.11 2.k2 1.99 1.76 1.Ik .58 .56 .32

3.67 2.8k 2.33 2.02 1.32 .68 .63 .36

5.90 3.02 2.k9 2.14 1.37 .70 .65 .36

k. O5 3.13 2.58 2.19 l.kO .68 .62 .35

3.67 2.76 2.29 1.95 1.2k .56 .5k .28

2.k7 1.85 1.53 1.33 .Sk .35 .37 .19

2.55 1.93 1.58 l.kO .87 .39 .hi .23

3.20 2.kk 2.03 1.76 1.11 .53 .51 .28

3.00 2.29 1.91 1.6k 1.03 .k6 .k8 .2k

2.99 2.26 1.88 1.63 l.Ok .kS .k9 .25

3.11 2.38 2.01 I.T3 1.13 .5k .52 .29

3.01 2.30 1.92 1.68 1.10 .51 .52 .27

2.63 1.97 1.66 I.k6 .92 .k2 .k3 .23

x/c = deg
0.915

• 006 6

.018 21

.032 36

• 050 51

.Ok6 66

• 062 81

• 080 96

• 068 I11

.070 126

• 036 Ikl

.OkO 156

• 066 171

.076 186

.072 201

• 058 216

.028 231

-.002 2k6

• 006 261

• 032 276

.02k 291

• 022 306

.036 321

• 030 336

• 01k 351
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TABLE 75 Continued

FLIGHT 56, PAHTIAL-PO_ER DESCENT

(a) Differential pressures - Concluded

ap, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 Snom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0.335 0.62_ 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

6 k.lO 2.17 1.68 1.27 .85 .37 .066 3.05 1.47 .98 .90 .70

21 3.90 2.16 1.68 1.29 .86 .39 .075 2.95 1._2 .95 .88 .69

36 4.20 2.42 1.88 1.44 .99 .45 .091 3.10 1.51 1.02 .93 .74

S1 _.48 2.53 1.96 1.48 1.0_ .47 .098 3.51 1.72 1.14 1.0] .82

66 k.68 2.64 2.00 1.53 1.07 .49 .105 3.52 1.70 1.14 1.04 .82

81 5.16 2.99 2.21 1.69 1.20 .Sk .112 3.46 1.68 1.15 1.04 .83

96 5.54 3.19 2.36 1.03 1.31 .59 .114 2.52 1.23 .88 .86 .72

111 5o55 3.08 2.32 1.78 1.29 .$7 .12_ 2.04 .99 .71 .70 .$8

126 5.07 2.$6 1.92 1.$1 1.08 ._8 .091 2.19 1.06 .72 .71 .$7

141 4.31 2.19 1.71 1.31 .92 .42 .084 2.5_ 1.21 .84 .79 .63

156 3.89 2.1_ 1.66 1.27 .89 .41 .084 2._6 1.18 .82 .80 .65

171 4.09 2.37 1.82 1.41 .98 .46 .100 2.30 1.09 .77 .75 .60

186 4.65 2.84 2.12 1.64 1.17 .54 .110 2.99 1.47 1.00 .92 .73

201 S.k9 3.35 2._5 1.88 1.35 .58 .110 3.53 1.71 1.17 1.Ok .82

216 5.94 3.28 2.44 1.84 1.30 .55 .096 3.64 1.75 1.18 1.06 .84

231 5.71 2.93 2.21 1.66 1.17 .48 .075 3.01 1.37 .95 .88 .71

246 4.75 2.19 1.77 1.33 .87 .37 .057 2.85 1.31 .91 .84 .67

261 _.18 2.21 1.69 1.26 .85 .37 .062 2.7_ 1.34 .90 .83 .66

276 4.60 2.85 2.10 1,60 1.10 .kS .078 2.93 1.42 .97 .89 .70

291 4.63 2.59 1.96 1.48 1.01 .42 .070 2.83 1.33 .91 .84 .67

306 4.77 2.63 2.00 1.49 1.04 .44 .086 3.03 1.46 .97 .88 .69

321 5.07 2.82 2.13 1.61 1.14 .48 .084 3.73 1.76 1.16 1.02 .79

336 _.85 2.55 1.95 1.47 1.03 .4_ .082 3.41 1.64 1.10 .99 .78

351 k.48 2.37 1.03 1.37 .95 .kO .070 3.03 1.46 .98 .89 .70

.36 .083 6

• 36 .087 21

• 39 .095 36

.44 .105 $1

.42 .103 66

.43 .102 81

• 39 .103 96

• 3_ .089 Ill

.32 .086 126

.34 .083 1_1

• 33 .079 156

• 32 .083 171

.36 .097 186

.42 .107 201

• _0 .098 216

.37 .091 231

• 34 .089 246

.35 .092 261

.35 *086 276

• 34 .080 291

.35 .087 306

• 40 .096 321

• 38 .08_ 336

• 36 .081 351

Ltp, lb/sq in., at -

_Pnom r/R = 0.40 r/R = 0.25
t_/nom_

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

6 1 • 39 .78 .kk .27 .084 .64 .30 .19 • 13 .024 6

21 1 • 37 .76 .43 .27 o087 .68 .30 .20 • 15 .039 2 I

36 1.49 .82 .47 .28 .091 .69 .32 .23 . 16 .046 36

51 1.56 .86 .51 .3| . t05 .71 .33 . 19 . 15 .053 51

66 1.58 .86 .50 • 31 • 100 .79 .42 .24 • 15 .046 66

81 1.31 .75 .43 .28 .098 .62 .40 .22 .16 .Oh,3 81

96 .87 .55 .32 .25 .088 .55 .30 .22 . 16 .038 96

1 I 1 .69 .1_5 .25 .21 .077 .49 .25 • 15 • 14 .043 1 I I

126 .68 ._3 .25 .20 .073 .46 .27 .18 .13 .043 126

141 1.08 .63 .36 .25 .087 .49 .29 .22 .20 .062 11+I

156 1 • 10 .64 .36 .24 .073 .49 .37 .27 .22 .090 156

171 1.56 .85 .48 .29 .091 .46 .31 .22 .20 • 1 16 171

186 1.49 .83 .b, 7 .28 .081 .58 .35 .25 .19 .092 186

201 1.78 .9_1 .53 .30 .098 .72 .41 .27 .18 .090 201

216 1.59 .86 ._7 .26 .098 .64 .36 .23 .19 .071 216

231 1.65 .92 .51 .27 .079 .78 .33 • 19 . 14 .056 231

246 1 . 49 . 77 • 42 . 24 . 067 . 79 • 33 . 19 • 12 . 030 246

261 1.33 .72 .1_0 .24 .075 .63 .27 .IS .10 .023 261

276 .99 .58 .31 .20 .062 .38 .16 .10 .08 .010 276

291 .85 .SO .26 . 18 .064 ._6 • 19 .11 .08 .014 291

306 1 . 03 * 60 . 34 . 22 . 073 . 43 • 17 . 09 .08 . 006 306

32 I 1.20 .69 .38 .24 .075 .35 . 15 .09 .08 .012 321

336 1.21 .67 .37 .24 .077 .68 .29 . 17 • 11 .017 336

351 1.49 .82 .46 .27 .087 .68 • 31 .19 .12 .018 351
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TABLE 75 - Continued

FLIGHT 56, PARTIAL-POWER DESCENT

(b) Section aerodynamic loading

' r/R:0. 5

6 3.07

21 3.36
36 3.55
51 3._5

66 3.85
81 3.52

96 3.25
111 2.72

126 2.73
lk1 3.k5
156 k.00
171 3.67
186 3.87
201 k.21
216 3.82

231 3.52
2k6 3.35
261 2,68
276 1.75
291 !.97
306 1.77

321 1.6k
336 2.89
351 3.08

Section aerodynamic loading, Z, lb/in., at -

r/R = 0.40

7.02
6.92
7.k6

8.00
7.99
6.96
5.27
k.27

k.lk
5.86
5.81

7.72
7.k2
8.k7
7.61

7.92
6.87
6 .k7
S. I1
k.k?
5.k6

6.12
6.10
7.35

r/R = 0.55

10.77

10.59
11.25
12.65
12.56
12.58

10.21
8.k2

8.k6
9.k2
9.33
8.79

10.92
12.62

12.71
10.68
10.10
10.05
10.53

10.06
10.63

12.59
11.86
10.76

r/a = 0.75

lk.18
Ik.2k
16.00
16.78
17.kl
19.3k

20.86
20.51
IT.k0
15.01
Ik.38
15.79
18.k9
21.25

21.05
19.07
lk.87
Ik.28
17.6k
16.k8
16.98

18.2k
16.80
15.52

r/R : 0.85

Ik.78
15.20
16.87
18.13
18.10
19.k_

22.8_
21.37

21.93
17._k
16._7
19.71
22.9k
2k.36
2k.86
21.95

Ik.59
15.38
19.5k
18.26
18.20

19.23
18.63
16.10

r/R = 0.90

15.35
15.81
17.22
18.73
19.28
20.17

22.35
21.29

22.57
20.0k
17.95
21.62
2k.80
25.2k
25.72
22.9k
1_.39

16.20
20.38
18.8k
18.97
20.56
19.20
16.68

r/R : 0.95

15.61
15.99
17.13
18.68
19.88

19.96
20.81
20.01
22.50

20.86
18.50
21.87
25.23
25.31
25.07
23.33
Ik.55
17.31
19.$1

19.02
19.19
21o09
20._5
18.79

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 1_.071
1 -3.781
2 -.505
3 -.073

.015

5 -.035
6 -.038
? -.061
8 -.053

9 .032
10 .000

.9611
.k26

-.16k
-.067

-.Okk
-.006
-.020

.000

.000
-.061

10

n=l

+ Bn, s sin n (_Jnom - 60)]

Flap motion

an,s, deg bn, s, deg

0 k.965
1 -I.5k6
2 .061

3 .086
.012

5 .090
6 -.020
7 -.053
8 -.020

9 -.029
10 -.012

i.073
.126

-.057
-.Ok9
-.167
-.033
-.029
-.Ok9

-.OOk
-.020

10

Z °°)
n= 1

+ bn, s sin n (@nom - 60)]

Lag motion

0
1
2
3

5
6
7
8
9

I0

E n, deg Fn, deg

5.779
.328 .lk3

-.008 .022
.016 .001

-.015 -.019
.01_ -.008

-.003 .000

-.003 .003
-.001 .000

.OOS -.012
-.003 -.007

=E0+

+ F n

10

n= 1

sin n (tPno m - 60)]
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TABLE 75 - Concluded

FLIGHT 56, PARTIAL-POWER DESCENT

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

1620

1700

2737

1779

1095

81

2270

1973

525

651

-854

165_

1335

1369

-375

1004

1973

2669

833

56O

3672

3273

2475

1586

388

866

858

635

-248

165

1873

2368

1452

-173

314

1502

-777

687

470

63

-I012

208

1356

2504

1989

36

1392

1193

-1804

-258

-96

-I022

-1365

-115

419

1831

1497

906

1602

1192

-2498

-3370

-2525

-3114

-1724

-1786

-2032

-1803

-914

1558

1224

1180

-2201

-5017

-4918

-4211

-2311

-3316

-4321

-4778

-1783

1988

1729

-122
1955

924

-536

-173

1502

1460

487

974

2624

2937

1980

173

1880

-199

-588

-805

994

814

190

1383

2079

2947

1700

-660

906

-1060

-1193

-1050

-153

-I0

114

1192

1211

1840

390

-1079

-1020

-2050

-2366

-2120

-2956

-2886

-589

-413

-474

-1451

-1548

-1882

-3525

-3544

-3495

-3584

-4798

-4400

-1674

-1445

-2350

-3753

-2868

-2758

nom '

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/H = 0.150 r/R = 0.375 r/R = 0.575 r/H = 0.825

3621

1147

349

-432

-1914

-3933

-6505

-8589

-10738

-I1486

-13066

-12528

-8784

-7156

-4551

-2907

-3933

-2874

1684

2319

1586

3849

3117

3491

-1465

-3256

-3289

-4249

-4444

-6154

-8287

-9247

-I0908

-11966

-12373

-9833

-5519

-4917

-5421

-6886

-8791

-7326

-4461

-3207

-3337

-3989

-3451

-2637

5798

6294

4870

4566

4486

4278

3302

1254

-90

-1802

54

2822

3942

6102

4694

790

646

2038

3734

5862

6502

4486

4934

5654

_nom'

deg

6

21

36

51

66

81

96

Ill

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15

641

551

513

765

587

177

-50

219

364

9

-500

-369

428

I000

1294

912

775

990

1354

1338

1086

1309

1424

1416

r/R = 0.50

-89

-205

-217

54

-94

-227

-584

-249

-109

-289

-667

-618

123

338

775

361

-29

13t

525

481

82

326

310

458

Pitch-horn

load, lb

I0

-22

-9

7

0

-65

-58

-15

l

-45

-99

-60

28

125

128

96

79

100

135

128

tO0

103

131

105

376



TABLE 76

FLIGHT 57, PARTIAL-POWER DESCENT

(a) Differential pressureB

ap, lb/sq In., at -

r/a =0.95 r/R = 0.90
Áom ' _l_om P

leg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c ffi X/c - deg
0.017 0.090 0.188 0.233 0.335 0,625 0.915 0.017 0_090 0.16_ 0.233 0,335 0.625 0.915

C 6.88 k.29 3.12 2.15 1.24 .50 .C87 6.14 3.01 2.18 k.5k 1.19 .57 .022 0

15 5.78 2.57 1.97 1.31 .65 .33 .639 q.33 2.09 1.58 4.13 .83 .3_ .00C 15

]C _.70 ].11 2.50 1.57 .91 .]9 .C63 5.65 2.83 1.99 1.69 1.07 .kS .018 ]0

_5 _.58 3.11 2.50 1.67 .89 .39 .C_7 5.95 2.97 2.10 I.79 1.72 ._3 -.005 _5

_C h.k7 _.06 2.57 1.65 .85 .39 .0_9 5.63 2.80 2.00 1.70 1.07 .53 -.006 60

75 h.51 5.10 2.59 1.67 .85 .]8 .C_5 5.30 2.67 1.90 1.6] 1.03 .51 -.009 75

PC 4.28 2.89 2.34 1.53 .75 .35 .045 5.00 2.56 1.73 1.51 .95 .37 -.020 90

:5 4.12 2.89 2.56 1.55 .77 .37 .059 4.67 2.32 1.67 1.%8 .92 ._0 -.002 105

20 4.49 3.03 2.45 1.64 .85 .51 .C73 5.IC 2.55 1.85 1.60 1.01 .43 .006 120

35 4.51 _.06 2.53 1.66 .87 ._2 .07_ 5.03 2.55 1.85 1.62 1.02 .55 .016 135

50 _.68 3.19 2.67 1.77 .96 .47 .085 5.6] 2.86 2.07 1.80 ]°]_ .50 .025 150

55 5._7 ].56 2.83 1.91 1.07 .51 .C97 6.17 3.13 2.25 1.95 1.26 .56 .042 165

_0 5.09 3.45 2.87 1.90 1.0] .58 .075 _.09 3.11 2.22 1.95 1.23 .53 .027 180

95 3.91 2.83 2.51 1.55 .80 .40 .063 5.29 2.65 1.92 1.66 1.06 .55 .009 195

1¢ 5.15 3.50 2.81 1.84 .96 .45 .C81 5.39 2.78 2.01 1.78 1.10 .58 .01_ 210

25 5.86 3.95 3.20 2.17 1.17 .53 .089 6.96 3.59 2.58 2.20 1.38 .58 .036 225

wC 6.13 4.04 3.12 2.14 1.19 .55 .C97 7.1C 3.62 2.58 2.19 1.40 .59 .038 240

55 5.09 3.a1 2.65 1.84 1.00 .55 .073 5.63 2.85 2.03 1.72 1oI_ .57 .018 255

?C 4.33 2.86 2.45 1.61 .£5 .40 .069 _.98 2.50 1.79 1.56 1.00 .4_ .011 270

95 h.76 3.22 2.66 1.75 .93 .52 .C59 5.35 2.72 1.95 1.69 1.07 .55 .C02 285

DC 4.54 3.14 2.58 1.67 .82 .38 .C47 k.88 2.k8 1.80 1.58 .97 .kO -.Olk 300

15 6.18 3.95 2.90 1.97 1.07 .44 .C57 5.61 2.83 2.04 1.75 1.07 ._4 -.016 315

]C 6.99 4.31 3.04 2.12 1.25 .52 .091 6.99 3.49 2.55 1.99 1.31 .51 .027 330

_5 5.68 5.65 2.63 1.81 1.04 .42 .065 5.88 2.86 2.01 1.67 1.11 .54 .020 3k5

Ap, lb/sq in., at -

deg x/c = x/c = x/c = x/c =
0.017 0.040 0.090 0.130

C 4.37 3.11 2.11 1.63

15 3.72 2.59 1.78 1.33

50 5.3_ _.88 2.60 1.99

55 6.08 4.43 2.98 2.26

6C 6.1_ 4.47 3.01 2.29

75 5.5u 4.06 2.75 2.15

9_ 5.1_ _.75 2.57 1.96

105 4.7_ _.42 2.37 1.E4

120 4.76 3.k3 2.38 1.79

135 5.11 _.74 2.57 I.g3

150 5.42 3.96 2.71 2.05

165 5.55 4.07 2.78 2.11

180 5.52 4.06 2.77 2._9

195 4.76 _.5_ 2.37 1.82

210 4.42 3.97 2.22 1._E

225 5.61 4.20 2.83 2.15

24C 5.7 ° 4.18 2.83 2.17

255 4._8 _.27 2.25 1.73

27C 4.91 3.46 2.30 1.81

285 5._5 _.9_ 2.69 2.03

3CO 6._4 4.54 5.10 2.]8

315 6.06 4.32 2.92 2.20

330 5.61 3.97 2.75 2.09

_5 _.8 x 3.42 2.39 1.79

r/R = 0.85

x/c = x/c = x/c = x/c = x/c =
0.168 0.233 0.335 0.500 0.625

1.31 1.21 .77 .34 .37

1.10 1.04 .65 .25 .30

1.63 1.50 .95 .45 .54

1.85 1.68 1.05 .49 .57

1.89 1.69 1.08 ._8 .k7

1.72 1.58 1.01 .56 .43

1.60 1.4_ .94 .42 .42

1.48 1.4C .89 .40 .42

1.48 1.41 .92 .42 .h3

1.61 1.4q .98 .46 .44

1.71 1.57 1.02 .48 .48

1.77 1.62 1.07 .51 .50

1.73 1.59 1.C4 .50 .48

1.50 1.37 .89 .39 ._1

1.34 1.2_ .81 .35 .38

1.79 1.6_ 1.05 .50 .49

1.78 1.61 1.05 .49 .48

1.41 1.51 .86 .40 .51

1.47 1.37 .88 .kC ._3

1.70 1.58 1.01 .47 .48

1.g7 1.79 1.13 .51 .49

1.80 1.61 1.02 .46 .44

1.69 1.52 .98 .45 .43

1.45 1.32 .84 .36 .]8

_nom _:

x/c = x/c = deg

0.769 0.915

.18 .059 0

• 14 ,035 15

• 2_ ,088 30

.24 .082 _5

• 23 .07_ 60

.21 .065 75

• 20 .059 90

• 22 .074 105

• 23 .074 120

.24 ,OeO 135

• 25 .082 150

.26 .095 165

• 24 ,088 180

•21 .067 195

.21 .065 210

.27 .092 225

.25 .078 2_0

• 21 .070 255

.21 ,072 270

.25 .082 285

.25 .082 300

.22 .062 315

• 23 .057 330

• 19 .041 3_5

377



TABLE 76 - Continued

FLIGHT 57, PARTIAL-POWER DESCENT

(a) Differential pressures - Concluded

Ap, lb/sq, in., at-

_nom' r/R = 0.75 r/R = 0.55 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/e = x/c = x/c = x/c = x/c = x/c = xte = deg

0.017 0.090 0.168 0.239 0.335 0,625 0.915 0.017 0.090 0.168 0.239 0.335 0.625 0.PI5

C 3.70 1.75 1.44 1.07 .72 ._1 .C4_ 2.17 1.C2 .76 .63 .51 .32 .Oh? 0

1_ 3.9o 2.25 1.74 1.33 ._¢ ._7 .c67 2._ 1.21 .ee .71 .56 ._5 .056 15

_c 4.37 2.37 1.86 1.42 .96 .41 .c7] 2.5c 1.19 .67 .7c .56 .38 .054 30

45 4.7] 2.54 2.00 1.5] 1.04 .42 .c7c 2.86 1.39 1.01 .8_ .65 .38 .064 45

_0 4.69 2.48 1.94 1.47 I.C_ .42 .CTO 3.04 1.48 I.O5 .a6 .be .ho .0T3 60

75 4,.55 2._7 1.89 1.4_ 1.00 .41 .C67 3.00 1.46 1.04 .85 .67 .40 .069 75

9C 4.45 2.25 1.80 I._6 .95 .]8 .CTC 2.95 1.44 1.02 .83 .65 .43 .070 90

105 _.4C 2.24 1.79 1.34 .91 .39 .C7C 3.3E 1.6_ 1.17 .94 .73 .44 .091 105

12C 4.22 2.17 1.77 1.55 .95 .43 .CT7 3.32 1.63 1.17 .95 .74 ,45 .08£ 120

115 4.42 2.36 1.89 1.hb 1.01 ._3 .079 3.35 1.63 1.1T .g5 .77 ,44 .087 135

150 4.57 2.4C 1.96 1.47 1.C3 .44 .681 3.18 1.56 1.1_ .q3 .74 .45 .C94 150

165 4.44 2.54 3.96 1.46 1.Oh .4? .089 2.96 1.47 1.08 .89 .75 .44 .099 165

180 4.60 2.51 2.01 1.55 l.C8 .47 .C_I 2.51 1.29 .97 .80 .65 .42 .09C 1_0

lq5 4.58 2.48 2.01 1.54 I.Q6 .45 .Q81 2.21 1.0_ ,P4 .69 .57 .]9 .077 195

21C 4.32 2.17 1.77 1.38 .95 .41 .el5 2.56 1.22 .90 .T4 .59 .37 .069 210

225 4.59 2.h8 1.97 1.51 1.CT .48 .C89 2.44 1.17 .89 .73 .59 .39 .071 225

240 4.89 2.61 2.08 1.57 1.11 .49 .CE4 2.43 1.19 ._9 .T3 .59 .38 .OT_ 240

255 4.60 2.3_ 1.8b l._q .97 .42 .07C 3.08 1.49 1,08 .88 .70 .43 .07_ 255

270 4.44 2.24 I.PO 1.36 .9_ .40 .C63 3.60 l.T5 1,24 .99 .77 .46 .C£_ 270

2_5 4.2_ 2.10 1.72 1.32 .89 .3q .060 2.91 1.39 1.03 .84 .68 .43 .070 285

38C 5.69 l.Sl 1.55 I.IB .7? .33 .04_ 2.47 1.17 .88 .71 .57 .37 .06_ 3CG

315 3.21 1.55 1.33 1.04 .66 .29 .04_ 2.4C 1.15 .85 .68 .55 .36 .C6h 315

33C ].32 1.78 1.48 1.I0 .74 .30 .C42 2.3_ 1.09 .81 .65 .52 .]3 .047 53C

345 3.51 1.86 1.51 1.13 .T8 .31 .C39 2.41 1.14 .84 .66 .54 .35 .056 3_5

@nom' r/R = 040

deg x/c : x/c : x/c = x/c :

0.042 0.158 0.300 0.600

: 1.3_ .TI ._3 .2_
15 1.56 .78 .4_ .77

3C 1.42 .T4 ._4 .27

_5 I._0 .7] .44 .27

63 1.47 .76 .47 .29

75 1.c2 .78 .47 .2g

9C 1.7] .87 .51 ._I

135 I.E7 .95 .5E ._h

120 I.qk .gq .6C ._5

]_5 1.95 .99 .59 .3_

150 I.@6 .96 .58 .34

165 1.£8 .95 .57 .33

1_0 1.53 .82 .50 .*2

195 1.20 .66 .hC .27

21C 1.11 .60 .38 .26

225 1.28 .67 .k] .2E

2_C 1.50 .79 .49 .29

255 1.69 .87 .52 ._C

270 1.88 .96 ,57 ._2

265 1.68 .£6 .51 .99

300 1.65 .83 .49 .2E

315 I._2 .69 .43 .2£

33C 1.0B .56 .34 .23

3_5 1.16 .59 .34 .23

Ap, lb/gq in., at -

x/c =
0.910

.094

.090

.09_

.09(

x/c =

0.042

.57

.T_

.84

.8T

.I04 .85

.I01 .92

.110 1.01

.122 .82

.11£ .52

.llC .43

.I09 .43

.I0_ .42

.I04 .46

.094 .47

.090 .54

.Og_ .56

.099 .59

.101 .57

.ICE .53

.092 .57

•099 .5C

.09_ .41

•087 .60

.09_ .61

x/c =

0.158

.23

.36

.]q

.42

.41

.44

.50

.52

.42

.32

.32

.32

.35

.35

.36

.37

._5

.37

.30

.30

.37

.43

r/R = 0.25

0.300

.14

.19

.23

.25

.24

.2?

.50

.34

.35

.26

.2?

.26

.30

.28

.22

.2q

.22

.43

.25

.26

.24

.21

.22

.31

x/c =

0.600

.IO

.o8

.10

.ll

.11

.13

.16

.22

.23

.20

_Bom'

x/c = deg

0.910

.026 0

.039 15

.C22 30

.031 45

.C31 60

• 03_ 75

•C_8 90

.C47 105

.C96 120

. lk7 135

• 087 150

.21 .141 165

• 20 . 111 180

• 25 .121 195

o19 .095 210

.22 .084 225

.16 .08,1 240

• 16 .CT3 255

• 18 .C9E 270

.17 .C69 285

•20 .095 500

• 18 .C60 315

• 1T .081 330

• 17 .C65 345

378



TABLE 76 - Continued

FLIGHT 57, PARTIAL-POWER DESCENT

(b) Section aerodynamic loading

_llom,

aeg

0

15

30

65

60

75

90

105

120

135

150

165

180

195

210

225

260

255

270

285

300

315

330

365

Section aerodynamic loading, l, lb/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

2.52

3.18
3.69

3.80
3.70
6.09

4.52
4.56

6.66

6.07

3.65
3.91
3.95
6.15

3.69

4.18

3.57
6.36

3.80
3.70
3.68

3.19

3.59
6.09

6.87 8.07

7.61 9.12
7.05 9.09

6.98 10.39

7.61 10.95

7.52 10.86
8.32 10.69
9.12 12.08

9.66 12.12

9.37 12.18

9.07 11.89

9.00 11.66
7.89 10.26
6.66 9.00
6.02 9.68

6.73 9.42
7.60 9.60
8,21 11.32

9.00 12.76

8.05 10.86
7.81 9.25

6.80 9.00
5.55 8.66
5.82 8.78

12.03
14.68
15.71

16.70

16.36
15.89
15.13
15.02

15.06

15.99

16.39
16.63
17.01

16.83

15.12

16.96
17.70

15.77
15.19

14.50

12.56

10.90
11.89

12.33

13.66
11.26

16.59

18.50
18.71
17.18

16.11
15.19

15.37

16.61
17.35
17.95

17.62

15.16
13.96

17.99

17.96

16.61

15.23
17.25

19.68

17.99

17.02
16.68

21.38
15.59
17.93

18.55
17.68
16.86
15.50
15.09

16.56

16.66

18.69

20.58
20.13
17.25

18.03

22.92
23.16
18.37

16.31

17.65

15.86

17.86
21.75
18.25

23.70

13.98

17.50

17.39

17.01

17.12

15.86

16.01

17.19

17.50

18.63

20.60

19.95
16.08
19.53

22.58
22.92
19.28
16.75
18.26

17.21

21.30
23.90
19.91

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1
2

3
6

5

6
7
8
9

10

12.312

.960

.054

.009

.009
-.036

.023
-.016
-.005
-.005

.000

-1.839
-,018

o163
-.005
-,018
-.005

.009
-.023

,000
-.009

10

0s=A0 + _- (An, s coSn_nom

n= 1

+ Bn, s sin n tPnom)

Flap motion

an, s, deg bn,s, deg

0 3.503
1 -1.662
2 -.152
3 -.087
4 -.075
5 -.028
6 -.008

7 -.089
8 -.016

9 -.016

I0 -.020

-. 067

-. 126

-.478
-. 138

-.111
-.053
-.038
-.043
-.010

-.002

10

_s = a 0 + _ (an, s c°s n_nom

n=l

+ bn, s sin n _nom)

Lag motion

0
I

2

3
6

5
6
7

8
9

I0

En, deg F n, deg

5.891
-.188 .190

-.022 -.038
• 011 -.057

.000 -.Oil

-,003 .000
-.002 -.016

-.008 -.013
.002 .000
.005 .005

-.003 .000

10

•_ =Eo+ _ (En c°Sn_nom

n=l

+ F n sin n _/nom)

379
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TABLE 76 - Concluded

FLIGHT 57, PARTIAL-POWER DESCENT

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

0

15

30

_5

60

75

90

105

120

135

150

165

180

195

210

225

2110

255

270

285

300

315

330

10261

106111

1928

165k

3033

-90

1187

238k

1016

1152

3193

2805

67k

59_

-216

822

-968

1665

822

1266

551

1016

-957

-15011

2607

3589

2120

825

711

-1221

-!0k8

2611

2118

825

262k

2186

553

0

-132

-36]

5115

1370

191k

11136

10611

-206

-1815

-1015

22_2

3309

2622

9k9

-1681

-1616

-2106

-1510

-1170

768

1163

1663

6211

-823

-1197

-10911

777

7111

1826

1211

777

-lk92

-21150

-750

1659

2756

2737

S2k

-296e

-2786

-3C82

-3330

-1251

7k]

7113

1106

7113

-1222

-11113

-1289

228

1100

1239

1001

-182

-2_81

-3015

-1107

907

1567

20112

-1777

-11250

-5086

-5270

-11690

-1566

11111

-316

-210

-1166

-1891

-]669

-2023

-1363

168

168

397

-2226

-3625

-2956

-1390

376

-152

157

-2967

-11957

-7117

-7136

-5525

-25110

-977

-1037

-17211

-2211

-2918

-11878

-3883

-3107

-530

-351

-858

-3375

-3863

-3296

-1753

t_Jno m ,

deg

0

15

30

115

6O

75

90

105

120

135

150

165

180

195

210

225

211,10

255

270

285

300

315

330

3115

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-11730

-2288

1505

3019

5998

68911

1993

12k11

251

-k388

-31193

-9556

-9166

-_086

68k

3109

1221

-3223

-5177

-5079

-5779

-11290

2111

6911

k2911

10550

10390

6998

5030

1990

1830

5782

5302

-5251 -1105k

-7986 -6317

-6570 -6675

-7303 -8873

-9533 -8173

-1031k -9117

-11063 -9752

-11698 -1066]

-8703 -8726

-11893 -3321

-2728 -1709

-58 -1t56

7 -611111

5606

6118

2022

1270

1782

18k6

726

1510

277_

k822

8230

5686

93k

I._no m ,

deg

0

15

30

kS

60

75

9O

105

120

135

150

165

180

195

210

225

2110

255

270

285

3O0

315

330

3115

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

253 -12k

507 -9

1138 153

283 9k

2110 271

98 207

-2kl -176

-227 -15_

-26 118

-1112 -2]0

-723 -382

-685 -365

-5811 -226

-738 -251

-763 -3111

-588 -175

-276 91

-589 -225

-638 -216

-528 -201

-k08 66

-1116 36

-395 1311

-3 236

Pitch-horn

load, Ib

811

98

105

I00

85

119

11

3

19

-7

-k6

-32

-25

-115

-611

-19

12

S

-19

-I

27

22

211

Sk

58:].



TABLE 77

FLIGHT 58, PARTIAL-POWER DESCENT

(SEE FIG. 15, t = 26.6 SECONDS)

(a) Differential pressures

Ap, lb/sq in., at -

Snore' r/R = 0.95 r/R = 0.80 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = rVc = x/c = x/c = x/c = deg
0.017 0.090 0.168 0.233 0,335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 O,@l_

C _.07 3.22 2.96 1.82 .77 .]8 .020 5.00 2.6k 2.01 1.85 1.02 .37 -.072 0

15 k.07 3.2k 2.97 1.83 .76 .35 .Elk 5.11 2.72 2.07 1.87 1.Ok .36 -.078 15

3C 3.26 2.76 2.59 1.50 .62 .]1 .008 k.51 2.]8 1.82 1.6] .90 .32 -.089 ]0

_5 2.56 2.28 2.19 1.17 .k9 .28 .006 3.89 2.05 1.60 I.ki .78 .28 -.085 kS

60 2.32 2.05 2.00 1.09 .kS .27 .012 3.67 1.92 1.51 1.35 .72 .27 -.085 60

75 2.]5 2.02 1.9b l.lC .46 .28 .020 ].65 1.88 I.k6 I.]5 .72 .28 -.07k 75

9C 2.72 2.21 2.C6 1.22 .5h .31 .C36 ].97 2.0] 1.56 1.ki .78 .32 -.052 90

1C5 3.26 2.48 2.2_ 1.40 .66 .36 .C49 _.Se 2.26 1.70 1.55 .90 .]6 -.029 IC5

120 ].89 2.82 2.h9 1.67 .81 .40 .C6] _.89 2.$7 1.91 1.71 1.02 .k2 -.011 120

135 h.39 ].13 2.72 1.79 .91 .k4 .069 5.29 2.72 2.01 1.78 1.11 .46 .005 135

15C 4.40 3.09 2.77 1.80 .9] .kk .C71 5.31 2.74 2.00 1.77 1.11 .46 .000 150

165 ].8] 2.85 2.61 1.68 .86 .4] .C73 5.00 2.56 1.87 1.67 1.06 .42 -.006 165

18C 3.36 2.63 2._6 1.57 .79 .k2 .C69 h.6C 2._] 1.85 1.69 1.05 .42 -.009 180

195 3.69 2.82 2.60 1.65 .80 .k2 .067 k.96 2.59 1.94 1.76 1.06 .k3 -.011 195

210 3.89 2.90 2.67 1.70 .83 .k2 .065 5.07 2.66 2.01 1.79 1.08 .k_ -.018 210

225 5.3_ 2.63 2._7 I._9 .69 .37 .Ch] _.8] 2.50 1.88 1.70 1.00 .]9 -.016 225

2kC 2.65 2.25 2.1_ 1.15 .5_ .]I .C2k 4.29 2.24 1.68 1.52 .88 .]2 -.056 2kO

255 1.9] 1.82 1.86 .8h .35 .25 .CO_ ].35 1.65 1.29 1.18 .63 .22 -.076 255

270 1.2_ 1.50 1.66 .65 .19 .21 -.010 2.19 1.00 .89 .87 .k4 .15 -.107 270

285 2.77 2.3_ 2.25 1.1] ._8 .]O .016 ].]6 1.65 1.35 1.26 .70 .25 -.C83 285

]00 3._2 2.71 2.53 1.49 .67 .]3 .020 4.63 2._0 1.82 1.65 .93 .3] -.06_ 500

]15 2.89 2._6 2.37 1.21 .56 .30 -.002 k.2] 2.20 1.68 1.55 .8h .29 -.085 ]15

330 5.01 2.h5 2.32 1.20 .51 .28 .C08 3.7k 1.90 1.51 1.36 .74 .25 -.099 ]30

3kS 3.62 2.83 2.65 1.55 .63 .]3 .016 _.6] 2.]3 1.79 1.62 .89 .]0 -.080 345

Ap, lb/sq in., at -

deg

C

15

]C

_5

60

75

90

IC5

120

I]5

15C

It5

IPC

195

21C

225

2_C

255

270

2_5

300

315

3]C

3_5

x/c :
0.017

5.05

5.16

h.59

_.07

_.95

].95

_.11

_.48

4.9 _

5.22

5.IC

4.6b

_.75

5.05

5.10

_.8_

4.145

2.7b

].86

4.86

_.]6

3.8_

4._0

x/c =

0.040

].90

_.01

3._8

5.11

2.98

2.94

_.08

].34

3.69

].94

].87

3.54

].56

3.80

_.88

3.70

_._7

2.63

1.97

2.91

].52

3.]6

2.91

3._1

x/c =

0.090

2.66

2.82

2.46

2.20

2.12

2.88

2.17

2.3_

2.56

2.70

2.60

2.4]

2._7

2.61

2.69

2.54

2._0

1.81

1.36

2.02

2.50

2.02

2.25

x/c =
0.130

2.17

2.25

1.95

1.75

1.66

1.63

1.72

1.87

1.90

1.93

1.86

1.19

1.86

1.95

1.97

1.92

1.81

I._I

1.03

1.60

2.05

1.86

1.59

1.76

x/c =

0.168

1.72

1.69

1.60

1.42

I.]5

l._k

1.42

I._7

1.52

1.68

1.6k

1.h9

1.51

1.60

1.67

1.57

1.45

1.14

.85

1.32

1.5k

1.55

I.]2

1.39

r/R : 085

x/c =

0233

1.3_

1.2_

1.07

1.Oh

I.C2

I.I0

1.25

1.hl

1.51

1.49

1.39

I._0

I._P

1.52

I._2

1.27

.95

.8]

1.10

1.35

1.20

.98

1.2c

x/c =

0.335

.90

.96

.86

.77

.74

.74

.79

.66

.97

I.CO

.98

.92

.94

.97

1.00

.93

.83

.61

._6

.71

.86

.79

.67

.77

X/C =

0.500

.]3

.35

.29

.25

.25

.26

.29

.35

._2

.46

._

.39

.42

._]

.39

.32

.18

.09

.22

.31

.26

.18

.25

x/c =

0.625

.36

.37

.]]

.31

.2_

.30

.3]

.38

.k5

.h5

.ko

.42

.kk

.k5

.k0

.36

.25

.19

.27

.30

.26

.29

x/c =

0.769

.16

.16

.lk

.13

.I]

.13

.16

.19

.21

.23

.23

.20

.21

.22

.25

.19

.16

.1C

.07

.11

.14

.12

.09

.12

x/c=

0.915

.O_O

.037

.028

.020

.022

.030

.019

.057

.073

.082

.082

.073

.076

.076

.078

.059

.042

.020

.003

.02k

.012

.022

.018

.028

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

2_0

255

270

285

300

315

3]0

345

382



TABLE 77 - Continued

FLIGHT 58, PARTIAL-POWER DESCENT

(SEE FIG. 15, t = 26.6 SECONDS)

(a) Differential pressures - Concluded

hp, lb/sq in., at -

@nora' r/R = 0.75 r/R = 0.55

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.090 04_8 0.239 0.335 0.625 0.915 0.017 0,0@O 0.168 0.233

0 h.03 2.19 1.86 1.43 .88 .36 .059 3.29 1.61 1.12 .88

15 4.27 2.28 1.95 1.48 .g2 .37 .C57 _.3_ 1.65 1.16 .91

3c h.09 2.09 1.82 1.38 .85 .54 .059 3.16 1.56 1.11 .89

h5 3.75 1.92 1.59 1.30 .80 .32 .057 2.99 1.48 1.06 .84

60 3.61 1.89 1.54 1.28 .79 .32 .C55 2.92 1.4_ 1.0_ .82

75 &.58 1.88 1.57 1.26 .80 .32 .059 2.93 1.aS 1.03 .83

9¢ 3.66 1.92 1.65 1.28 .Sh .34 .061 2.9? 1.48 1.06 .85

105 3.87 2.02 1.76 1.34 .89 .37 .C?_ 3.04 1.52 1.10 .88

120 u.12 2.17 1.85 1.42 .96 .41 .C83 3.12 1.56 1.13 .90

135 h.33 2.26 1.90 I.h6 .9_ .h2 .083 3.15 1.58 1.1_ .91

150 4.31 2.20 1.86 1.42 .95 .41 .C8_ ].07 1.53 t.10 .88

165 4.09 2.09 1.76 1.35 .90 .39 .07_ 3.07 1.5_ 1.10 .88

18C 4.02 2.10 1.78 1.38 .94 .41 .C74 3.22 1.60 1.13 .91

195 h.2h 2.27 1.89 1.45 .99 ._3 .c80 3.32 1.67 1.18 .9_

218 4.46 2.37 1.96 1.50 1.02 ._ .C83 3.49 1.75 1.23 .99

225 4.50 2.35 1.95 1.49 1.OG .43 .C78 3.74 1.89 1.33 1.06

2_C _.42 2.20 1.62 1._8 .88 .36 .059 3.50 1.Th 1.24 .98

255 3.72 1.67 1.48 1.I_ .68 .29 .C43 2.82 1.39 1.01 .80

270 3.36 1.67 1.41 1.12 .67 .28 .045 3.49 1.75 1.23 .9h

285 5.66 1.91 1.65 1.26 .7_ .32 .047 4.12 2.03 1.41 1.10

30C 3.93 2.16 1.80 1.38 .88 .35 .C55 3.26 1.59 1.14 .90

315 h.O? 2.12 1.82 1.36 .85 .34 .C_7 3.18 1.54 1.11 .87

330 3.78 1.88 1.60 1.25 .75 .29 .C_3 2.99 1.46 1.05 .8_

545 3.67 1.92 1.65 1.30 .79 .31 .C_7 3,03 1.49 1.06 .8_

x/c = x/c = x/c = deg

0.335 0.625 0.915

•68 .40 .08U C

• 71 .42 .088 15

.69 ._I .085 30

.67 .40 .080 _5

•65 .39 .C80 60

• 66 .39 .081 75

• 66 .hO .083 90

.69 .41 .084 105

• 71 ._3 .087 12C

.71 .42 .086 135

• 69 .43 .C8_ 150

.69 .42 .085 165

.70 .41 .085 180

•73 ._4 .088 195

•77 .44 .091 210

.82 .46 .089 225

.76 .45 .079 240

.63 .38 .067 255

.74 .42 .081 270

•85 .48 .092 285

.70 .43 .082 300

.68 ._0 .079 315

• 65 .39 .075 330

•66 .39 .077 345

_p, lb/sq in., at -

_J nom _

deg

c

15

30

h5

60

75

9C

185

12C

135

150

165

18C

195

210

225

240

255

270

285

300

315

338

345

x/c =

0.042

1.93

1.94

1.88

1.79

1.71

1.69

1.68

1.68

1.68

1.66

1.67

1.70

1.81

2.04

2.16

2.04

1.96

1.9_

1.98

2.10

I .o0

1.78

1.T1

1._5

r/r = 0.40

x/c = x/c =
0.158 0.300

•95 .58

.96 .59

.93 .58

.90 .55

.86 .Sh

• 86 .5_

.86 .5_

.87 .5U

.87 .$4

.86 .53

.86 .53

.87 .53

.92 .56

1.01 .61

1.06 .6_

1.05 .66

.98 .60

.97 .59

1.01 .62

1.03 .62

.95 .58

.88 .5_

.85 .53

.90 .55

x/c =

0 600

.33

.34

.33

.32

.33

.33

.73

.33

._2

._2

.32

.34

.3?

.33

.33

.35

.34

.33

.32

.31

._2

x/c =

0.g10

.113

.114

.117

.115

.115

.119

.lIE

.lie

.114

.ICE

.IOE

x/c =

0.042

1.18

1.19

1.17

1.10

1.06

1.03

1.02

l.OC

.98

.97

.72

. 106 .49

.1014 .48

.lOE .67

.lOE 1.16

.116 1.21

• 102 1.06

.I0_ I.II

.112 1.13

.106 1.14

.I0_ 1.23

.106 1.20

.106 1.17

.I0_ 1.13

r/R = 0.25 _nom'

x/c = x/c = x/c = x/c = deg

0.158 0.300 0.600 0.910

• 60 .37 .17 .C_O 0

•60 .37 .17 .OhO 15

• 89 .36 .16 .036 30

• 56 .35 .16 .038 45

.$4 .33 .15 .0k2 60

• 53 .33 .15 .0_3 75

• 51 .32 .15 .042 90

• 50 .31 .15 .ChO 105

._9 .30 .14 .Ckl 120

.48 .30 .14 .04_ 135

•50 .36 .17 .059 150

•3_ .32 .22 .126 165

.37 .29 .22 .117 180

.29 .22 .17 .887 195

.$4 .31 .15 .C72 210

• 59 .36 .15 .05h 225

• 53 .33 .14 .037 240

.5h .33 .15 .C4C 255

• 55 .3h .15 .038 270

.55 .33 .15 .033 285

.59 .35 .15 .031 300

•58 .34 .15 .836 315

.57 .33 .14 .037 330

.56 .3k .14 .027 345
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TABLE 77 - Continued

FLIGHT 58, PARTIAL-POWER DESCENT

(SEE FIG 15, t = 266 SECONDS)

(b) Section aerodynamic loading

0
15
30

45
60
75

90
IC5
120
135
150
165
18C
195

210
225
240
255
27C
2e5
:z m

_15

345

Section aerodynamic loading, l, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R ffi 0.g0 r/R = 0.95

5.37

5.41

5.25

5.05

4.87

4.78

4.69

4.61

4.68

4.65

4.52

4.2_

4.13

3.70

5.07
5.31
4.77
4.89

5.01
4.93

5.23

5.17

4.97
4.90

9.19

9.30
9.08
8.73
8.47
8.46
8.45
8.49

8.h5
8.34
8.30
8.40

8.79
9.61

10.00
10.05

9.30
9.26
9.62

9.73
9.09
8.56

8.34
8.73

11.h_

11.85
11.41
10.92
10.63
10.70

I0.9_

11.25

11.58
11.60
11.36
11.]0
11.56
12.07
12.59

1_.]8
12.52

10.30
12.30
I_.21
11.68
11.29

10.73

10.88

14.55
15.20
14.15
1_.03

12.78
12.82
I].28
14.16

15.20
15.71
15.36
14.58

14.80

15.72
16.33

16.11
14.74
11.78
11.36

12.90

Ih.26

14.13

12.60

12.93

15.65
16.2_
14.48
12.97

12.47
12._B
13.20

15.9_

16.91

16.51
15.20
15.57
16.35
16.76
15.63

14.10
10.71

8.15

12.07
1_.77
13.62

11.73

13.23

16.45
16.74

1_.59
12.59
11.84
11.82
12.90
14.54
16.53
17.76
17.76
16.66
16.15

16.87
17.2_
16.02

1h.04
10.27

6.70
10.85
14.96

13.50
11.81
I_.42

17.31
17.17
1_.k5
11.94
10.95
10.98
12.24
14.10
16.33

18.06
18.19
16.85
15.63
16.37
16.87
14.87

12.25
9.k9

7.36
12.29
14.69
12.96
12.75
15.05

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
I
2

h

5
6

9

7.155
-1.112

.177

.041
-.213

-.286
-.:_]1

-.30_
-.182

.OCO

.191

.386

.2_I

.345

.309

.163

.605

-.154
-._18
-.359
-.295

10

8s=A0 + _- IAn, s coSn_nom

n= I

+ Bn, s sin n t_nom)

n

0 2.677
I -2.817
2 -.205
3 .055
4 .049
5 .0_5
6 .010

7 .038
8 .012

9 .012

10 .000

Flap motion

an, s , deg bn,s, deg

-.057

.17C

-.Oh5

-.071

.CIO

.002

•C06
.C28

.C04

.000

10

/_s = a0 + Z Ian,s cosn_nom

n= I

+ bn, s sin n _nom)

Lag motion

0
1
2

3

4

5

6

7

8

9

I0

E n, deg Fn, deg

.286

-.055 .171
• 00C -.02_

-.002 .011
• 008 .C02

• 002 -.006

.000 .003
-.003 .002

• 002 .C05
.002 .002

-.005 .002

10

._ =E0+ _-- (E n coS n_no m

n=1

+ F n sin n _nom)

384
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TABLE 77 - Concluded

FLIGHT 58, PARTIAL-POWER DESCENT

(SEE FIG. 15, t = 26.6 SECONDS)

(e) Flapwise bending moment

_nom'

deg

0

15

30

1.S

60

75

90

105

120

135

150

165

180

195

210

225

21,0

255

270

285

300

315

330

345

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R ffi0.850 r/R = 0.800 r/R = 0.925

-60

556

1240

1126

180

966

1.53

1320

192k

1570

932

1399

143k

658

807

100

-1110

-1.70

647

180

-425

955

1.19

-825

-21.8

388

-132

-k46

-685

-512

198

693

6k4

322

652

957

825

281

-281

-842

-611

-487

-165

-190

-132

41

-132

-994

-805

-43k

-877

-1085

-1808

-II48

-696

-90

-18

108

151.

226

51.

-542

-1229

-1898

-1591

-1609

-lOgO

-1220

-425

-71.1

-005

-1051

-1394

-1576

-1499

-2005

-2616

-1938

-1633

-1051

-774

-240

-383

-660

-803

-I423

-2472

-2873

-2759

-2654

-2339

-2G53

-1127

-1490

-1604

-1725

-2534

-3265

-2974

-3494

-3511

-Skkl

-3098

-2939

-1813

-1100

-1241

-1751

-2244

-3318

-4101

-4101

-k374

-4374

-4400

-2930

-2851

-2878

-2719

-2840

-3487

-4342

-4730

-4601

-4223

-4770

-4482

-4551

-2949

-2084

-2004

-2631

-3894

-4860

-5417

-5586

-5765

-5715

-5198

-4531

-4531

-4044

-3357

1]/nom '

, deg

0

15

3O

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-1611

-667

-700

782

1726

1156

1156

-130

-2018

-3646

-4949

-6088

-8335

-10093

-10093

-9751

-9637

-9572

-881.0

-8123

-5893

-3532

-3809

-3337

-5210

-4721

-4672

-2279

-1514

-1221

-2491

-4282

-5633

-5551

-6512

-6235

-6463

-6805

-6317

-6772

-6675

-6675

-6724

-6040

-5600

-4917

-4737

-4933

3317

2965

4597

5237

6421

68C5

5461

4117

3637

3205

3701

3653

4357

4901

4165

3973

3685

3253

3205

k085

1.373

3973

k517

4613

_/nom '

deg

0

15

30

k5

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

815 626

703 570

465 272

133 77

44 41

-222 -181

-242 -167

-247 -270

-81 -155

-65 -51

-254 -III

Pitch-horn

load, Ib

135

108

62

3/6

6

-6

-22

-9

13

30

14

-769

-903

-560

-200

-52

-183

-266

-244

128

221

403

279

421

-304 -14

-445 -9

-396 34

-96 107

178 127

-21 109

-22 91

-98 106

233 121

232 143

460 132

163 134

300 128

3_
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TABLE 78

FUGHT 58, PARTIAL-POWER DESCENT

(SEE FIG 15, t = 372 SECONDS)

(a) Differential pressurea

Ap, lb/sq in., at -

_nom' r/R = 0.95 r/R = 0.90 #nora'

deg XlC = Xlc = x/c = x/c = x/c = x/c = XlC = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0,_2_ 0.915

0 3.54 2.52 2.19 1.42

15 3.46 2.51 2.19 1.43

30 3.03 2.23 1.98 1.29

_5 2.72 2.06 1.81 1.15

60 2.62 1.97 1.73 1.09

75 2.69 2.03 1.75 1.15

90 3.02 2.17 1.84 1.27

105 3.42 2.35 1.97 1.39 .73

120 3.65 2.47 2.07 1.43 .78

135 3.81 2.54 2.12 1.46 .81

150 3.75 2.55 2.14 1.48 .82

165 3.42 2.39 2.10 1.41 .78

180 3.13 2.28 1.94 1.35 .71

195 3.09 2.24 1.95 1.33 .69

210 3.16 2.29 2.02 1.32 .71

225 3.13 2.18 1.86 1.20 .66

2_0 3.42 2.43 2.05 1.36 .68

255 3.30 2.31 1.95 1.30 .67

270 2.81 2.10 1.80 1.17 .56

285 2.67 2.02 1.76 1.09 .53

300 2.62 1.98 1.75 1.04 .51
_C.I_ 2.64 2.04 1.87 1.10 .54

330 3.46 2.42 2.14 1.37 .68

345 2.81 2.15 1.91 1.16 .5_

.67 .32 .035 k.41 2.18 1.56 1.42 .84 .32 -.033

• 67 .32 .036 q.47 2.2a 1.62 l.kl .86 .33 -.031

.60 .31 .036 q.12 2.09 I.h9 1.33

• 55 .28 .035 3.87 1.93 1.42 1.24

• 54 .28 .C36 3.72 1.86 1,36 1.20

.57 .30 .Ch3 3.7_ 1.91 1.37 1.20

.64 .33 .C5_ _.07 2.05 1,46 1.27

• 36 .C63 h.39 2.21 1,57 1.37

• 37 .071 _.56 2.26 1,60 1.41

._0 .C79 k.65 2.32 1.64 1.45

.41 .087 4.71 2.34 1,65 1.47

• _0 .083 _.32 2.20 1,58 1._1

• 37 .069 q._2 2.25 1.58 1.40

•35 .067 4.39 2.23 1,58 1.38

• 36 .C69 k.49 2.28 1,63 1.4h

• 32 .063 3.80 1.97 1,45 1.30

• 33 .050 _.31 2.18 1,55 1.36

.31 .0_9 4.23 2.13 1.52 1.33

• 2_ .C36 b.18 2.10 1,49 1.30

.27 .032 3.91 1.97 1.39 1.22

.26 .035 3.78 1.88 1,35 1.20

•28 .C28 3.89 1.95 1.39 1.26

•33 .040 4._7 2.22 1,55 1.38

.28 .C2h 3.71 1.84 1.33 1.23

0

15

.80 .31 -.027 30

.Z5 .29 -.025 45

.7_ .29 -.027 60

• 7_ .30 -.018 75

.80 .33 -.002 90

.90 .37 .014 105

.94 .39 .018 120

.96 ._0 .027 135

.98 .42 .033 150

• 96 .39 .027 165

• 93 .39 .020 180

.91 .38 .020 195

.94 .38 .018 210

• 82 .33 -.006 225

.89 .34 .000 240

•85 .33 -.002 255

.8t .32 -.018 270

.77 .30 -.020 2e5

.73 .29 -.022 300

• 76 .29 -.029 315

.87 .33 -.014 330

.74 .27 -.042 345

Ap, lb/sq in., at -

_J riom

deg xlc= x/c= x/c: x/c=
0.017 0.040 0.090 0.130

C 4.56 3.36 2.29 1.71

15 _.56 3.40 2.30 1.69

30 4.30 3.19 2.16 1.69

b5 4.11 3.01 2.08 1.62

60 3.94 2.91 2.C2 1.56

75 h.01 2.95 2.02 1.57

90 _.23 3.11 2.10 1.54

105 k.52 3.30 2.2_ 1.60

120 4.62 3.40 2.29 1.68

135 h.59 3.h0 2.29 1.69

150 h.65 3.45 2.29 1.70

165 _.52 3.33 2.22 1.64

180 4.6_ 3.hl 2.29 1.69

195 4.65 3.41 2.28 1.69

210 5.02 3.68 2.46 1.82

225 4.50 3.33 2.22 1.62

240 _.7_ 3.48 2.31 1.70

255 4.70 3.47 2.37 1.78

270 4.62 3.42 2.28 1.64

285 4.15 3.08 2.06 1.56

300 3.9P 2.94 1.95 1.56

315 4.07 2.97 2.14 1.49

330 _.34 3.20 2.15 1.56

_45 _.I0 2.97 2.00 1.57

r/R = 9B5

xlc: xlc : xlc : x/c= xlc :
0.168 0.233 0.335 0.500 0.625

1.35 1.21 .76 .30 .33

1.36 1.25 .eO .32 .35

1.28 1.19 .77 .31 .33

1.21 1.12 .75 .29 .32

1.19 1.0_ .73 .29 .32

1.18 1.11 .73 .30 .34

1.26 1.17 .78 .3_ .36

1.37 1.27 .83 .38 .38

1.43 1.31 .85 .39 .40

1.k3 1.33 .86 ._0 ._I

1.43 1.35 .87 ._1 .42

I._0 1.32 .85 .40 .40

1.43 1.33 .86 .kO .kl

1.49 1.3_ .86 .40 .41

1.52 I._0 .89 ._I .41

1.35 1.2_ .81 .34 .36

l.hk 1.32 .85 .37 .37

t.44 1.31 .83 .34 .36

1.40 1.2_ .81 .32 .35

1.26 1.1_ .73 .28 .32

1.20 1.07 .67 .25 .29

1.23 1.09 .69 .26 .30

1.29 1.21 .76 .30 .32

1.24 1.06 .66 .24 .28

_om _

x/c = x/c = deg

0.769 0.915

• 15 .051 0

.16 .053 15

.15 .057 30

.15 .051 45

.15 .01_9 60

• 16 .055 75

.18 .069 90

•20 .076 105

• 20 .080 120

.21 .086 135

.22 .088 150

.20 .084 165

.21 .084 180

.21 .084 195

.21 .084 210

.18 .057 225

• 1E .068 240

.17 .057 255

• 16 .051 270

.15 .051 285

• 13 .OkO 300

• 13 .0_2 315

• 15 .049 330

•12 .034 345
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TABLE 78 - Continued

FLIGHT 58, PARTIAL-POWER DESCENT

(SEE FIG. 15, t = 37.2 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 ; _nom'

deg x/c = x/c ffi x/c ffi x/c = xlc = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c ffi deg

0.017 0.090 0.168 0.239 0.335 0,0Z_ 0.915 0.017 0.090 0.168 0.233 0,335 0.625 0.915

C 5.70 1.91 1.60 1.21 .76 .]2 .CkS 2.9] 1.k4 1.02 .80 .62 .]8 .072 0

15 5.88 1.97 1.67 1.26 .82 .37 .C5_ 5.03 1.51 1.06 .84 .66 .40 .07] 15

]C 5.81 1.91 1.62 1.25 .eC .33 .C55 3.0C 1.k9 1.C6 .84 .66 .40 .072 30

kS 3.66 1.83 1.57 1.19 .79 .31 .C5C 2.90 |.45 1.0] .02 .65 .]9 .069 45

6C 3.52 1.15 1.52 1.16 .77 .32 .C47 2.79 1.39 .99 .19 .62 .38 .C62 tO

75 3.5C 1.77 1.52 1.16 .78 .72 .C5C 2.79 1.79 .99 .80 .63 .38 .067 15

9C 3.6k 1.8W 1.56 1.19 .81 .]4 .C61 2.82 I.kl 1.01 .81 .6k .]9 .069 90

lOS 3.81 1.94 1.62 1.21 .86 .36 .067 2.86 1.ki 1.07 .82 .64 .79 .071 lOS

12C 3.89 1.98 1.65 1.26 °86 .77 .c69 2.91 1.45 1.0k °84 .65 .40 .074 130

135 3.91 1.99 1.66 1.26 .86 .38 .c69 2.96 1.47 1.06 .86 .67 .40 .073 135

15c 3.9s 2.02 1.67 1.38 .87 .59 .071 ].ok 1.51 1.08 ,87 .68 °42 .076 15c

165 3.91 2.00 1o66 1.26 .88 .38 .c6_ ].15 1.57 1.12 .90 .70 o43 .079 165

180 3.99 3.0k 1.69 1.29 .88 .38 .c69 7.24 1.58 1.17 .91 o71 .47 .078 180

195 4.21 2.15 1.76 1.35 .92 .79 .071 7.20 1.57 1.12 .90 .69 .k2 .076 195

210 4.36 3.22 1.00 I.]6 .91 .40 .c67 3.32 1.59 1.13 .91 .70 .41 .077 210

225 4.30 3.11 1.72 1.31 .90 .37 .c59 ].]2 1.63 1.15 .92 .69 oil o069 225

2tC 4.32 2.1k 1.72 1.71 .88 .]7 .0_1 2.ee 1.43 1.03 .e2 .61 .]9 .061 240

255 _.11 2.02 1.69 1.26 .84 ._t .CS_ 2.71 1.39 .99 .7fl .60 .76 .058 255

27C t.71 2.22 1.80 1.55 .89 .]6 .GSS ]._1 1.65 1.14 .90 .68 ._0 .066 27C

285 t.06 3.01 I.68 1.25 .81 .3] .CSC 3.1k 1.55 1.10 .87 .68 .tO .060 285

]0C 3,72 1.82 1.5] 1.15 ,73 .]q .CkC 2.97 1.47 1.06 .85 .67 .]9 .C57 700

315 3.55 1.79 1.50 1.14 .73 .30 .Ct5 2.8C 1.38 1.00 .@1 .61 .]_ .057 715

33C 5.66 1.85 1.55 1.17 .75 .29 .C43 2.6_ 1.29 .93 .73 .58 .It .053 330

345 3.56 1.77 1.51 1.11 .70 .28 .C40 2.76 1.]3 .9k .7_ .57 .55 .C65 _45

Ap, lb/_i In., at -

#nora' r/R ffi 0.40 r/R = 0.25 #nora'

deg x/c = x/c : x/c ffi x/c = x/c ffi x/c = x/c = x/c = x/c ffi x/c = deg

0.042 0.158 0.300 0,600 0.910 0.042 0.158 0.300 0.800 0.910

C 1.71 .86 .5] .]1 .10_ 1.08 .51 ._3 .15 .C]k 0

15 1.7k .89 .5k ._3 .112 1.12 .55 .]4 .15 .038 15

]C 1.75 .88 .5k ._3 .11C 1.09 .51 .]3 .15 .C35 ]0

15 1.67 .85 .52 ._1 .105 1.07 .52 .32 .14 .040 kS

60 1.6] .87 .51 ._1 .108 1.0_ .51 ._1 .14 .C41 60

75 1.58 .82 .51 ._1 .11C .98 .k9 .30 .1_ .C5P 15

9C I.$7 ._1 .5C .tl .IOE .96 .k8 .70 .13 .011 90

105 1._7 .82 .5C ._1 .1C8 .71 .b7 .]5 .15 .058 105

12C 1._0 .85 .51 ._1 .I01 .46 .34 .70 .21 .08] 120

175 1.62 .8] .51 .,I .I06 .38 .28 .37 .21 .10_ I]S

15C 1.68 .P6 .52 .]1 .10k .58 .29 .25 .20 .109 150

165 1.7_ .8_ .5] ._C .10C .39 .70 .2W .18 .095 165

1_0 1.80 .90 .5] ._C .103 .50 .71 .26 .21 .100 180

195 1.8k .gC .5] ,28 .095 .6C .79 .26 ,18 .CSt 195

21C 1.7l .86 .52 ._C .095 .81 .38 .27 .17 .044 210

225 1.69 .Ft .51 .39 .09C .76 ._6 .23 .ii .077 225

2tC 1.60 .87 ._9 .29 .091 .9C .44 .37 .13 .C_5 7kO

255 1.55 .79 .GP .25 .08_ .98 .k8 .29 .12 .C36 255

270 1.70 .86 .5] ._0 .097 1.01 .52 ._2 .14 .037 270

385 1.70 .86 .57 o_1 .097 1.C6 o55 .32 .14 .C27 285

7CC 1._3 .81 .52 .]C .092 1.00 .5] .33 .Ik .027 ]00

]15 1.71 .85 .52 ._0 .091 .91 .k7 .28 .12 .027 315

J_C 1.58 .78 ._7 ._8 .093 .86 .t2 .26 .12 .022 7]0

345 1.65 .83 .51 ._C .102 .99 .50 .30 ,14 .071 ]kS
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TABLE 78 - Continued

FLIGHT 58, PARTIAL-POWER DESCENT

(SEE FIG. 15, t = 37.2 SECONDS)

(b) Section aerodynamic loading

_qom,

aeg

0
15
30

45
60
75

90

105
120

135
150
165

180
195
210
225
240

255
270
285

30O
315
330

345

Section aerodynamic loading, I, Ib/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

4.82
4.98

4.86

4.75

4.60

4.43

4.37
4.26
3.93

3.53
3.56
3.40
3.89
3.88
3.73
3.47
3.96
4.29

4.68

4°67
4.71

4.12

3.80
4.46

8.30

8.53

8.50

8.23
8.08

7.97
7.92

7.92

7.98
8 • 06

8.24
8.35
8.44

8.37
8.19

7.99

7.80
7.54
8.23
8.32

8.01

8.13

7.50
8.02

10.47

10.92

10.87

10.57

10.20

I0_24

10.42

10.53

10.73
10.89

II.20

11.53

11.64

I1.51

11.53
11.63

10.48
I0.00

II.48
11.17

10.79

10.23
9.46
9.62

12.73

13.40

13.09

12.65

12.30

12.37

12.89

13.54

13.76
13.88
14.07

13.95

14o14

14.75

15.14

14.47

14.42

13.75

14.65
13.54

12.24

12.14

12.36

IL.87

13.65
13.93
13.24

12.TO

12.32

12.52

13.24

14.19

14.64
14.76

14.90
14.46

14.79
14.85
15.57

13.86

14.54
14.43

14.05

12.69

11.91

12.41

13.18
11.95

13.71
14.05
13.09
12.28
11.91
12.08

13.13
14.38
14o88
15.24
15.54

14.72
14.72

14.52
14.88

12.86
14.01
13.63
13.21
12.42
11.92
12.31
14.01

11.68

14.08
14.01
12.62

11.54
11.17
11.56
12.64
13.95
14.70

15.25
15.44
14.64
13.58
13.31
13.62
12.75
13.73

13.19
11.69

II.19

10.96
11.40
13.86
11.75

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0

I

2

3

4

5

6

7
8

9

I0

7.427
-1.830

.027
.027

-.014

.000

.032

.000

.005
o000
.027

.100

.054
-.005
-.018

.045
-.009

.009
-.005

.000
-.014

10

8s=A0+ _'- (An, sC°Sn_nom

n= 1

+ Bn, s sin n _nom)

Flap motion

n an, s, deg

0

l

2
3
4
5
6
7

8
9
I0

3.499
-2.774

.002

.144

.000

.002

-.002
.032
.053
.006
.000

bn, s, deg

.132
.140

-.087

-.043

-.040
.040
.020
.002
.012
.018

10

_3s= ao+ _- (an, sC°Sn_nom

n= 1

+ bn, s sin n tPnom)

Lag motion

0

I

2
3
4
5

6
7
8
9

I0

En, deg Fn, deg

.035
.002 .283
.005 -.008
.005 .025

.009 .006
-.005 .011

o000 .003
.005 .006
• 008 .000
.008 .000
.000 -.003

10

"_ =E0+ Z (En cosnt_no m

n=1

+ F n sin n _nom)
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TABLE 78 - Concluded

FLIGHT 58, PARTIAL-POWER DESCENT

(SEE FIG. 15, t = 37.2 SECONDS)

(e) Flapwise bending moment

_nom 9

deg

,0
30

60

75

9G

105

120

135

150

165

180

195

210

225

2_0

255

270

285

300

315

330

3#5

FIapwise bending moment, in-ib, at -

r/R = 0.150 r/R = 0.275 r/R = 0.650 r/R = 0.800 r/R = 0.925

1158

177k

7O2

1090

16k8

1352

1158

Ik32

759

Ik77

1853

1078

371

691

326

257

782

-962

Ikk3

1682

998

-335

_85

-710

1#0

83

-330

-190

25

8

33

-8

231

883

1#36

106_

kSk

50

132

371

-5#5

-809

718

1196

-602

-1229

r/R = 0.375

-1211 -18#3

-7kl -1766

-777 -lk52

-669 -118q

-850 -1595

-7kl -1595

-678 -15#7

-768 -1738

-1058 -182_

-_k3 -120_

I_5 -707

705 -307

597 -335

-118 -9k6

-805 -1681

-8kI -1910

-705 -2272

-156# -22#3

-579 -650

-181 -1060

732 -36_

-606 -984

-lkOl -2#15

-21k2 -2663

r/a = 0.450 r/R = 0.575

-3125

-3521

-29_0

-232_

-2526

-3107

-3098

-3266

-2958

-2386

-1972

-2060

-1831

-232_

-3292

-_005

-k911

-320k

-2333

-2271

-3002

-2166

-3k33

-]#2_

-k622

-k821

-#363

-3657

-33#8

-k273

-#6_2

-#622

-#035

-35#7

-3209

-3#67

-3169

-3657

-k811

-618#

-6711

-_751

-#035

-32#9

-#5#2

-3985

-3865

-_k82

_nom _

deg

0

15

30

#5

60

75

90

105

120

135

150

165

180

195

210

225

2_0

255

210

285

300

315

330

3_5

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

56

11k6

1830

2026

3_2

2823

772

-221

-2256

-5528

-585_

-8605

-12366

-11177

-II_87

-1158k

-10282

-97_5

-9175

-7791

-500?

-]7C5

-595

1293

-5389

-5307

-3565

-18#0

16

-1368

~278_

-5128

-5779

-7066

-7359

-6919

-8612

-8091

-9296

-8905

-79_5

-812_

-900]

-8807

-6382

-_77

-2865

-3012

3k72

2]20

3920

702k

6896

678k

5312

]568

2528

]58k

2960

]296

5120

2656

262_

]296

2800

2560

2080

2112

2768

57_

5600

k096

nom '

deg

0

15

30

kS

60

75

90

105

120

135

150

165

180

195

210

225

2kO

255

270

285

300

315

330

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

527 305

k57 20#

337 129

Ik2 -I7

-93 -I01

-161 -218

-216 -211

-156 -1Ok

-387 -t#k

-581 -329

-633 -367

-555 -201

-606 -_66

-559 -_15

-228 -159

-31 -9k

160 19e

Ik5 102

135 135

69 -28

2k2 155

226 k2

289 25#

k26 273

Pitch-horn

load, Ib

97

73

k9

22

-6

-16

-12

-12

-26

-116

-_ I

-9

6

26

69

106

123

122

103

10k

107

107

91

101

)
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TABLE 79

FLIGHT 59, PARTIAL-POWER DESCENT

(SEE FIG. 16, t = 8.3 SECONDS)

(a) Differential pressures

&p, lb/sq In., at -

_nom j
r/R = 0.95

deg x/c = x/c = x/c = x/c = x/c = x/c = Xlc =

0.017 0.090 0,168 0,233 0,335 0.62_ 0,915

6 4.85 3._5 2.72 1.69 .79 .39 .073

21 6.00 4.12 3.09 1.95 1.00 .48 .086

36 5.96 _.06 3.06 2.00 1.06 .51 .086

51 4.38 3.18 2.$2 1.60 .80 .41 .069

66 4.03 3.00 2.43 |.49 .70 .37 .063

81 3.56 2.74 2.22 1.35 .59 .33 .055

96 3.68 2.77 2.20 1.38 .61 .32 .065

I11 3.86 2.80 2.22 1.3_ .61 .32 .060

126 3.96 2.86 2.21 1.43 .70 .36 .078

141 7.89 4.76 3.32 2.29 .92 .58 .132

156 8.62 5.11 3.50 2.45 1.41 .69 .151

171 6.93 4.22 2.93 2.05 1.24 .59 .119

186 8.bl 4.74 3.21 2.25 1.36 .62 .147

201 9.62 5.34 3.43 2.38 1.52 .62 .178

216 7.19 3.90 2.73 1.91 1.22 .54 .136

231 7.34 4.41 3.11 2.08 1.22 .58 .134

246 7.38 4.39 3.11 2.12 1.25 .56 .115

261 5.78 3.7k 2.77 1.80 1.01 .48 .107

276 3.28 2.39 2.06 1.16 .62 .29 .046

291 5.59 2.60 2.06 1.26 .59 .30 .057

306 4.56 5.18 2.50 1.56 .76 .37 .069

321 6.70 _.36 3.07 2.02 1.09 .48 .096

336 7.47 _.87 3.55 2.31 1.27 .54 .090

351 5.94 k.03 2.97 1.94 1.06 .48 .082

r/R : 0.90 Snom'

x/c : x/c = x/c = x/c : x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0.335 0.63_ 0.915

5.27 2.63 1.95 1.70 1.20

6.07 3.09 2.31 1.96 1.39

6.64 3.40 2.52 2.11 !.53

6.20 3.13 2.26 1.89 1.35

4.70 2.37 1.77 1.56 1.10

4.71 2.30 1.76 1.50 1.05

4.16 2.08 1.61 1.39 1.00

3.91 1.90 1.44 1.27 .93

4.37 2.15 1.62 1.44 1.03

5.59 2.85 2.18 1.82 1.37

8.61 4.15 3.03 2.41 1.80

8.07 3.85 2.74 2.18 1.61

°46 .016 6

.53 .030 21

.58 .047 36

.51 °025 51

°37 .01_ 66

.37 -.002 81

.33 -.009 96

.35 -.002 111

.kO .016 126

°49 .077 141

.68 .10! 156

.59 .063 171

7.68 3.63 2.57 2.07 1.53 °62 .108 186

7.68 3.58 2.54 2.05 1.55 .64 .118 201

6.37 3.15 2.22 1.82 1.44 .62 .I13 216

7.09 3.50 2.49 2.05 I.52 .62 .09_ 231

7.23 3.63 2.60 2.16 1.59 .63 .090 246

6.34 3.18 2.25 1.89 1.39 .56 .075 261

4.33 2.11 1o53 1.32 .92 °33 .005 276

3.60 1.67 1.30 1.14 .83 .30 .OOO 291

5.05 2.52 1.86 1.59 1.15 .43 .019 306

6.18 3.15 2.31 1.93 1 .38 .52 °042 321

7.61 3.67 2.86 2.33 1.65 .63 .061 336

7.23 3.63 2.58 2.13 1.54 .56 .049 351

I

Z_p, lb/sq in., at-

_o_'

de¢ x/c : x/c :

0.017 0.040

6 5.86 _.26

21 5.81 4.26

36 6.5] _.75

51 5.80 4.15

66 5.19 3.72

81 5.13 3.7]

96 4.34 3.08

Ill k.21 2.9_

126 k.42 3.16

141 5.39 3.85

156 6.16 4.39

171 5.52 3.90

186 4.59 3.24

201 5.26 3.65

216 5.99 4.09

2_1 6.73 _.61

246 6.58 _.53

261 6.92 4.74

276 3.86 2.6q

291 4.18 2.85

306 4.95 _.55

321 7.23 5.01

JJ6 7.82 5.20

351 6.96 4.76

r/R = 0.85

x/c = x/c : xlc = x/c = x/c =
0.090 0.130 0.168 0.233 0.335

3.10 2.22 1.93 1.62 1.07

3.07 2.21 1.93 1.66 1.11

3.48 2.54 2.20 1.85 1.24

3.10 2.25 1.91 1.65 1.10

2.74 1.94 1.68 1.45 .96

2.78 1.96 1.72 1.47 .97

2.30 1.59 1.37 1.22 *80

2.17 1.53 1.31 1.17 .75

2.37 1.65 1.42 1.26 .83

2.85 2.0_ 1.72 1.49 1.00

3.27 2.43 2.04 1.74 1.18

2.9_ 2.14 1.82 1.56 1.06

2.43 1.78 1.50 1.36 .91

2.70 2.02 1.69 1.51 1.01

3.00 2.25 1.86 1.64 I.lk

3.41 2.55 2.12 1.85 1.25

3.35 2.k9 2.10 1.83 1.21

3.51 2.61 2.18 1.87 1.2k

2.0_ 1.40 1.22 1.12 .73

2.04 1.39 1.20 1.08 .66

2.59 1.81 1.57 1.38 .90

3.71 2.66 2.25 _.90 1.26

3.94 2.96 2.49 2.11 1.42

3.55 2.64 2.24 1.90 1.28

x/c: x/c: x/c=
0.500 0.625 0.769

.SO .51 .26

.55 .54 .27

.62 .58 .30

.5_. .53 .27

._6 .167 .23

.43 ._5 .21

.33 .39 .19

.32 .37 .19

.38 ._3 .21

.SO .50 .27

.60 .58 .32

.52 .53 .28

.48 .50 .27

.55 .55 .30

.58 .56 .29

*66 .61 ,32

.65 .60 .32

.64 .60 .32

.34 ._.0 .19

.29 .34 .17

.42 .44 .21

• 63 .59 .32

• 77 .69 .37

,61_ .60 .31

no/_ '

x/c = deg

0.915

• 052 6

.071 21

.092 36

.080 51

.067 66

.052 81

.028 96

.002 111

.052 126

.020 141

.092 IS6

.080 171

.073 186

.098 201

.101 216

.118 231

.101 246

.103 261

.039 276

.035 291

.054 306

.095 321

.086 336

.OSk 351

(
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TABLE 79 - Continued

FLIGHT 59, PARTIAL-POWER DESCENT

(SEE FIG. 16, t = 8.3 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

r/R = 0.75 r/R = 0.55 Snore'_nom'

deg x_e = x/c = x/c = xlc = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0.335 0.6_ 0.915 0.017 O.O_Q 0.168 0.233 0.335 0.625 0.9_5

6 _.85 2•17 1•72 1.33 .8k .35 .Okk 2.55 1.17 .85 .7a .58 •27 •022 6

2l k•52 2.36 1.81 1•k3 •95 •kO •051 2.26 1.05 .76 ,66 .52 •28 .OkO 21

36 k•02 1.9k 1.55 1.26 •83 .38 •055 2•k3 1•11 .80 ,70 .55 .29 .039 36

51 3.86 2•01 1.57 1.28 •8_ •36 .0_6 2.k3 1•13 .81 ,71 .57 .30 .033 51

66 3.85 2.13 1.65 1•3k •87 .]7 .Ok2 2.16 l. O0 •73 ,65 .53 •27 .031 66

81 3.89 2.10 1.6k 1.32 •Sk .35 .039 1.98 •92 •67 .60 .k8 .26 •026 81

96 3.73 1•93 1.52 1.19 •72 .29 •029 1.73 •79 .59 °55 •kk .2k .027 96

111 3.13 1.51 1•2k 1.00 .59 •25 .025 1.91 .89 .6_ °58 .k6 °26 .033 111

126 3.03 1•68 1•37 1.12 •71 .3_ •039 2.09 .97 .71 .6k .50 •27 .Ok1 126

lkl 3.26 1.75 I.k3 I.lk .Tk .32 .0_2 2.1k •98 .73 *65 .52 •28 .OkO lkl

156 3•85 2.23 1•73 1.36 .90 .36 •Ok2 2.18 1.01 •76 .66 •52 .26 .03k 156

171 ].96 2•03 1.61 1.26 •Sk •3k •036 1.91 •86 .66 o60 .k7 •23 .02k 171

186 3.57 1.68 1.37 1•06 .68 .27 .020 1.55 •12 •55 .50 •kl •20 •Olk 186

201 3.06 I•k7 1•20 .95 •62 .28 •025 1.?k •80 •60 °53 .k3 .22 .025 201

216 3.02 1•70 1.31 1•07 .70 •32 •0]_ 2.0k .9k •69 •61 •k8 .26 •029 216

231 3.6k 2•28 1•70 1.kO •95 .k2 .Ok2 2.05 .95 •71 o6k .50 .27 .030 231

2k6 5.92 2.09 1.63 1.29 .86 .38 .039 1.76 •80 •61 ,56 .kS •26 .025 2k6

261 _.09 2.k6 1.81 1•k8 .99 .k2 .Ok8 1.98 •92 °69 °60 .k9 .27 .035 261

276 3•66 1.58 1.35 1.00 •60 .27 •020 1.9k *87 .67 o61 .k9 •27 .051 276

291 ].36 1.83 1•38 1•09 .66 .27 •010 1.k6 •6k •k9 .kk .35 •18 .013 291

306 3.33 1.92 1.35 1.05 .65 •29 .029 2.11 .95 .69 .59 .k7 .26 .029 306

321 $.80 2.k3 1.8k 1.51 1.Ok •kS .0?7 2.2k 1.Ok .76 .67 ,53 •29 °033 321

336 k.91 3.12 2.28 1.81 1.2k •52 *077 2.67 1•26 •92 .79 .6k .36 .OSk 336

351 5•37 2.97 2.22 1*75 1.16 .k8 .068 3.33 1,58 1•12 •95 .7k .37 .056 351

%_norn '

deg

6

21

_6

51

66

81

96

Ill

126

lkl

156

171

186

201

216

231

2k6

261

276

291

306

321

336

351

X/C =

0.042

1•08

•90

•82

1.03

.99

.8/'

• 82

.83

.93

1.Ok

I.Ok.

1.00

.80

.83

.96

.99

.79

.91

.60

.23

.kS

•73

1.01

.9/

X/C =

0.158

.60

.51

•117

.57

.514

.k8

._6

.k6

.51

.58

.58

.56

.k6

.k7

.55

•57

.k6

•53

• 38

.lk

.27

.kl

.55

•5k

Ap, lb/sq in., at -

r/R = 0.40

x/c=

0.300

.36

.32

.30

.35

•32

.3o

.20

.29

•32

.35

.3k

.32

.26

.28

.33

.3_

.27

.31

.2k

.o9

•17

.25

.3k

.3k

x/c =

0.600

,28

,27

•26

,28

.26

,26

.25

,25

°27

,28

,2/'

.26

,23

°2k

,26

.26

,2k

,25

.22

.t5

,20

.23

,28

.28

x/c =

0.910

.07k

°0?3

.07?

.081

.076

.075

.070

.076

.077

.081

.Of2

.065

x/c =

0.042

.k9

._5

.k6

.kk

.St

.55

.52

.52

.5k

.69

.65

.056 *61

.065 .66

,065 .71

.063 .58

.058 .k6

.067 .k8

.05k .kS

.0k5 .3k

.061 .3k

.063 .35

.079 .kl

.0?5 ._5

r/R = 0.25 _nom'

x/c = x/c = x/c = x/c = deg

0.158 0.300 0.600 0.910

.22 .Ik .09 .030 6

• 21 .t3 .09 .033 21

• 21 olk .09 .032 36

.20 .13 .09 .030 51

.2k .15 .09 °032 66

• 26 .17 .10 .039 81

.26 .17 .10 .037 96

.25 .16 .10 .032 111

• 25 .17 .10 •039 126

.27 .17 .11 .Ok1 lkl

• 33 .21 .12 .050 156

.31 .19 .11 •OkO 171

.28 .17 .10 .OkO 186

• 30 .19 .10 .Okl 201

• 3k .22 .12 .Ok5 216

.29 .19 .11 .Okl 231

.20 .lk .09 .027 2k6

.21 .13 .09 .030 261

• 20 .13 .08 .023 276

.13 .08 .06 .019 291

.Ik .09 .07 .021 306

.16 .10 ,07 .021 321

.17 .11 .08 .019 336

.20 .13 .08 .021 351
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TABLE 79 - Continued

FLIGHT 59, PARTIAL-POWER DESCENT

(SEE FIG. 16, t = 8.3 SECONDS)

(b) Section aerodynamic loading

6
21
36
51
66
81
96

111
126

Ikl
156
171
186
201
216

231
2k6

261
276
291
306
321
336
351

Section aerodynamic loading, Z, lb/in., at -

r/R = 0.25

2.32
2.20
2.27
2.13
2.39
2.63
2.68

2.k9
2.60
2.77
3.28
3.06

2.77
2.99

3.39
2.88
2.17
2.22
2.09
I._8

1.61
I .69
1.88
2.07

r/a = 0.40

5.97
5.29
k.99

5.82
5.k9
5.06

k.77
k.89
5.35
5.88
5.72

5.k5
k.55
k.76
5.kk

5.50
k.62

5.27
3.93

1.97
3.18
k.36

5.71
5.59

r/R = 0.55

8.63
7.99

8.kl
8.58
7.76
7.1,]
6.kO

6.93
7.53
7.75
7.7_,
6.79
5.70
6.26

7.27
7.k5
6.59
7.27
7.17
5.11
7.2k
8.00

9.68
II.kk

r/R = 0.75

lk.59
15.k6
13.55

13.53
13.95
13.67
12.3k
10.16
11.32
11.83
lk.25
13.k9

11.30
10.20
11.26
lk.65
13.88
15.61

10.92
11.28

11.k2

IS.85
19.k3
18.92

r/R = 0.85

18.80
19.10
21.kO
19.0k
16.81
16.77
13.86

13.13
lk.52
17.33

20.36
18.33
15.66
17.5k
19.30
21.63

21.16
21.8k
12.76
12.37
15.83
22.k6
2k.69

22.03

r/R : 0.90

17.82
20.82
22.8k
20.55
15.91
15.52

Ik.lk
13.30
Ik.98
19.73
27.80
25.17
2k.33
2k.k2
21.79

23.53
2k.32
21.27
13.92
11.85
16.99

20.86
25.2k
23.58

r/R = 0.95

18.10
21.73
21.99
17.17
15.89

lk.20
lk.37
lk.50
15.35
2k.9_
28.65

23.97

26.89
29.63
23.03
2k.68
2k.63
20.68
13.05
13.61

16.88

22.95
25.95
21.6k

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn,s, deg

0
1
2

3
k
5
6
7
8
9

10

15.826
-.088

.06k

.058

.000

.032
-.026

.032
.012

-.015

.000

.239

.Ik3

.0_,1
-.061
-.111
-.018

.018
-.020

.000
-.003

10

8s = A0 + Z

n=l

+ Bn, s sin

[An, s cos n (_Pnom - 60)

n (_nom - 60)]

Flap motion

an,s, deg bn, s, deg

0 3.758
1 -.k9k

2 -.53k
3 -.163
4 -.065
5 .18k
6 -.Ok9

7 -.0_5

8 -.008
9 .OOk

10 .000

.118
-.057

.073

.11k
• 139
.000

-.008
-.016

.037
-.02k

10

i3s=a 0 , _-- lan,sCOSn(_nom- 6°)
n= 1

+ bn, s sin n (t_nom- 60)]

Lag motion

0
1
2
3
k
5

6
7
8
9

10

E n, deg F n, deg

8.k6k
-.036 .058
-.012 .Olk

-.02k .000
• 012 .012

• 027 .028
• 009 .000

• 000 -.005
-.008 -.001

• 001 .012

-.007 .015

10

_ :E0 + _-- IEn cosn(khnom - 6°)
n= 1

+ F n sin n (d/no m - 60)]

39#



r,

o

CO

i

E_

E

eeeeeeii_o
I I I

,eoe,,eeee,

_?_ TT' ''_

,oleqlo,°o,

bid

.9o

" ;o2_

I

_ " I° I° I° I" I" I° "

i

o_
i

o o

,--1 +
II

- .,._ • ..;. •
I I

C_ I I I

II II

.-_ _' " " (._" i" " ' i" "
_oo_oooo

IIIIIIII

"_ I I I I I I

39_



TABLE 79 - Concluded

FLIGHT 59, PARTIAL-POWER DESCENT

(SEE FIG. 16, t = 8.3 SECONDS)

(e) Flapwise bending moment

_nom'

deg

6

21

36

51

66

81

96

III

126

lhl

156

171

186

201

216

231

2k6

261

276

291

306

321

336

351

_nom _

deg

6

21

36

51

66

81

96

Ill

126

Ikl

156

171

186

201

216

231

2_6

261

276

291

306

321

336

351

Flapwiee bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

1028

-237

82

k591

11k2

7k3

-kSk

2567

2601

1267

538

-215

1723

2590

2852

-1001

903

3639

1906

-1229

-SS

-329

3889

_060

k21

-561

1056

2525

2096

-701

-998

172_

21k5

759

kl

-380

1312

3k16

1320

-561

lk60

2896

12k6

-289

-1353

833

k026

3952

lklO

-19§

1862

16k5

2251

-687

208

1338

2793

1031

-18

515

1989

3815

1537

1175

2378

2902

1718

371

-1338

1971

k068

5053

1275

-232

598

35

-13

-862

_07

-127

1_k7

770

-633

665

2115

213k

1399

213k

1065

12k7

779

-1100

-lk91

1371

2k96

3822

2212

1666

-126k

-Ik58

-IkSk

80k

-331

-375

-1000

k3b

892

219k

2089

Ik90

3k17

388k

637

-1722

-895

-163k

126

k08

k96

1_37

2015

1816

-2k92

-k691

-3586

185

-1815

-218k

-33k8

-1258

1359

2155

28k

831

_035

28kl

-k92

-k502

-3766

-1905

-9k

-2910

-2385

-830

1715

157k

-k!11

-7k32

-k299

-2207

21

-3101

-38k9

-168k

2270

2296

-7k8

1522

3535

2631

-3185

-6286

-5962

533

-837

-k571

-63kk

-222]

-1153

-2k67

-k307

-SKIT

-3037

-2927

-k02

-3k89

-33k3

-269k

-2351

-25k0

-331k

-2183

-810

-1000

-5088

-k8kO

-k!76

-5kO

-2935

-361k

-6336

-3k89

(f) Chordwise bending moment

Chordwtse bending moment, in-lb, at -

r/R ffi 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

(g) Blade torsional moment and pitch-horn load

_nom' Torsional moment, in-lb, at-

deg

-3079

-2591

-2265

-2900

-1565

-k75

-2396

-2689

-_kk7

-3031

-882

-2803

-kk96

-6059

-_k31

-k756

-k659

-k121

-612_

-3128

-3568

-5k73

-8110

-7556

-38k2

-35_9

602

-2182

-2k09

-3582

-k900

-3061

-3077

-1661

-1775

-_835

-7375

-7538

-$877

-3679

-k200

-1677

-53k0

-3386

-5079

-571k

-5926

-8303

19k3

6k55

6599

7095

3k79

2167

3175

3223

5783

5703

3335

1895

391

-297

135

3831

6151

3975

5639

1751

2551

2855

3127

27k3

11291

15088

12kkk

lk311

1222k

12kkk

13030

11602

13515

13_96

12288

11236

10k13

10k77

10577

12_90

lk521

11932

135k2

108k3

12719

12801

12252

13085

6

21

36

51

66

81

96

111

126

Ikl

156

171

186

201

216

231

2k6

261

276

291

306

321

336

351

r/R = 0.15 r/R = 0.50

-61 108

-_!9 -251

-k01 -88

-189 -203

-22 61

-8k -k7

-k26 -156

-808 -561

-309 -272

-319 -120

56 2k5

91 62

-583 -k86

-klk -325

-66 -1_6

-2k2 -k9

-k81 -395

-386 -217

-kS -258

-326 lk

-665 -k71

-_kl -131

58 185

368 318

Pitch-horn

load, lb

57

-0

7

36

kO

51

-1

-22

5

37

63

66

5

2

62

k6

18

21

62

25

-k

-7

61

107

396



TABLE 80

FLIGHT 59, PARTIAL-POWER DESCENT

(SEE FIG 16, t = 129 SECONDS)

(s) Differential pressures

_p, lb/sq in., at -

r/R = 0.95 r/R = 0.90 @nora'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.108 0.233 0._ 0.62_ 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

6

21

36

2.86 2.31 1.9_ 1.1_ .kS

3.72 2.01 2.16 1.38 .59

3.96 2.89 2.17 1.35 .59

2.60 2.06 1.02 .98 ._0

3.51 2.65 2.18 1.36 .59

_._ 3.20 2._5 1.58 .77

6.02 3.97 2.80 1.90 1.01

6.6_ _.26 2.98 2.15 1.18

7.92 k.79 3.27 2.29 1.21

8.24 _.70 3.22 2.28 1.25

5.71 3.60 2.57 1.79 1.01

3.98 2.7_ 2.03 1.31 .66

_._ 2.99 2.23 1.kl .71

5.3? 3.52 2.55 1.68 .91

_.87 3.32 2.k2 1.57 .83

_.95 3.21 2.36 1.50 .08

.26 .Ok2 3.80 1.85 1.k_ 1.28 .89

.29 .060 3.82 1.93 I.k6 1.30 .91

• 29 .OSa 3.7k 1.8_ 1.38 1,2k .88

.2k .Ok6 3.kS 1.67 1.26 1.1k .?9

.32 .071 k.32 2.13 1.60 1.42 1.02

.39 .082 _.92 2.k6 1.87 1.62 1.16

._7 .I03 5.6_ 2.81 2.15 1.81 1.3_

.5k .117 7.38 3.73 2.68 2.17 1.61

• 62 .128 7.97 3.95 2.00 2.25 1.69

• 60 .128 9.11 _.15 2.87 2.27 1.69

.k6 .082 6.k7 3.18 2.21 1.78 1.31

• 33 .065 4.3_ 2.07 1.5k 1.33 1.00

.33 .067 _.66 2.26 1.67 I.kk 1.03

.kl .076 5.8k 2.92 2.12 1.69 1.29

• 39 .075 5.93 2.92 2.15 1.77 1.28

.37 .071 5.17 2.57 1.86 1.58 1.16

51

66

81

96

111

126

Ikl

156

171

186

201

216

231

2k6 3.87 2.65 2. Ok 1.27 .61 .29 .050 k.6k 2.26 1.67 1.39 1.03

261 3.63 2.50 1.93 1.19 .57 .26 .Ok2 k.39 2.10 1.55 1.32 .95

276 3.6k 2.58 1.96 1.23 .56 .27 .051 _.23 2.02 I._7 1.27 .93

291 3.k3 2.58 2.09 1.27 .56 .29 .Ok2 k.3k 2.17 1.59 t.kO 1o00

306 3.k7 2.65 2.16 1.3_ .6k .3k .065 k.75 2.35 1.76 1.51 1.09

321 3.26 2.k2 1.99 1.20 .53 .29 .057 _.58 2.25 1.6_ 1._2 1.05

536 3.kl 2.57 2.08 1.30 .57 .28 .050 k.63 2.25 1.67 1._5 1.00

351 2.93 2.25 1.86 1.1k .k6 .25 .Ok8 k.28 2.09 1.56 1.36 .97

• 32 -.016 6

.31 -.01k 21

• 32 -.016 36

• 28 -.016 51

• 36 .007 66

.46 .035 81

• 51 .052 96

.57 .080 111

• 6_ .099 126

• 60 .131 1_!

.k7 .025 156

.39 .02_ 171

• _2 .021 186

.k8 .0_2 201

.k8 .02_ 216

.k3 .030 231

.36 .Olk 2_6

• 3_ .012 261

.30 .007 276

• 36 .012 291

• _2 .019 306

• 36 .007 321

• 38 .009 336

.3_ -.009 351

Ap, lb/sq in., at-

_nom' r/R = 0.85

deg x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.040 0.090 0.130 0.188 0.233

6 _.$_ 5.10 2.33 1.60 1.57

21 k.23 2.9_ 2.23 1.5k 1.30

36 3.91 2.79 2.15 I._6 1.25

51 k.15 2.91 2.19 1._8 1.29

66 _.36 3.10 2.36 1.62 1.kl

81 5.09 3.71 2.76 1.96 1.70

96 5.58 _.07 3.01 2.18 1.85

II1 6.77 h.80 3.5_ 2.60 2.18

126 6.50 _.5_ 3.kO 2.52 2.11

Iki 6.06 k.31 3.18 2._1 2.02

156 k.78 3._1 2.5k 1.8k 1.55

171 k.28 3.03 2.2_ 1.59 1.37

186 5.07 3.62 2.65 1.07 1.59

201 6.31 k.55 3.31 2._2 2.Ok

216 6.57 k.58 3.35 2._3 2.05

231 5.75 _.11 3.01 2.18 1.85

2k6 5.06 3.62 2.65 1.90 1.61

261 _.9_ 3.52 2.50 1.8k 1.56

276 k.9k 3.k9 2.53 1.03 1.51

291 k.85 3.50 2.58 1.79 1.5_

306 5.52 3.85 2.8_ 2.Ok 1.7k

321 k.95 3.58 2.63 1.87 1.60

336 5.20 3.7k 2.7k 2.00 1.71

351 5.1_ 3.66 2.72 1.90 1.6_

1.21

1.16

1.13

1.1_

1.25

1.117

1.60

1.86

1.79

1.73

1.35

1.23

1.30

1.73

1.76

1.58

1.kO

1.37

1.3_

1.35

1.52

1. I,,k

I.S0

1.k2

x/c = x/c = x/c =
0.335 0.500 0.625

• 79 .33 .39

.77 .33 ._0

.7_ .31 .38

• 7_ .31 .37

.83 .37 ._2

• 99 .k8 .k9

1.06 .5k .53

1.26 .64 .59

1.22 .63 .60

1.18 .61 .58

.89 ._3 ._

• 79 .37 .39

.89 ._2 ._

1.t_ .56 .53

1.15 .56 .52

1.03 ._9 ._9

.91 ._2 ._

.88 .kO ._2

• 86 .39 .kl

• 88 ._0 ._2

1.01 .k9 .S0

.92 .kS ._9

• 98 .k6 .k9

.91 .k2 ._3

%_nom '

x/c = x/c = deg

0.769 0.915

.19 -.025 6

.20 .037 21

.19 .032 36

• 18 .035 51

.21 .Ok5 66

• 26 .073 81

.28 .075 96

• 33 .08k Ill

• 33 .086 126

.32 .092 lkl

.23 .058 156

• 20 .0_7 171

•22 .056 186

.28 .077 201

• 28 .073 216

.2_, .050 231

• 21 .039 2k6

.20 .0_5 261

• 21 .052 276

.22 .0_5 291

•25 .069 306

•2k .058 321

•25 .039 336

• 22 .02k 351
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TABLE 80 - Continued

FLIGHT 59, PARTIAL-POWER DESCENT

(SEE FIG. 16, t = 12.9 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at-

LPaom, r/R = 0.75

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.090 0.168 0.233 0.335 0.(_ 0.915

6 3.67 1.87 1.52 1.20 .73

21 3.38 1.81 1._7 1.18 .73

36 3.38 1.81 1.k7 1.17 .72

51 3.22 1.69 1.39 1.11 .69

66 3.31 1.77 1._ 1.15 .7k

81 3.52 2.01 1.62 1.30 .83

96 3.72 2.02 1.63 1.31 .85

111 4.29 2.52 1.95 1.53 1.02

126 _.50 2.36 1.83 I.k5 .9_

1kl k.15 2.11 1.66 1.32 .87

156 3.70 1.65 1.38 1.06 .66

171 3.2k 1.71 1.37 1.10 .70

186 3._; 1.83 1._5 1.15 .71

201 3.70 2.16 1.69 1.36 .87

216 4.47 2.75 2.0_ 1.61 1.05

231 k.75 2.83 1.92 1.50 .96

2k6 _.56 2.42 1.81 1._2 .90

261 k.50 2.27 1.73 1.36 .82

276 3.82 1.80 1._ 1.12 .71

291 _.12 2.23 1.71 1.32 .83

306 k.09 2.31 1.7k 1.kO .93

321 k.12 2.15 1.65 1.30 .84

336 _.22 2.3_ 1.76 1.38 .90

351 k.12 2.15 1.68 1.30 .83

.31 .031

.32 .036

.30 .029

• 30 .029

• 31 .036

.37 .053

•38 .OSS

._1 .051

• 38 .0_2

• 36 .O_k

• 26 .010

.29 .022

• 30 .022

•38 .0_8

• k3 .Okk

• 39 .Okk

.37 .029

• 33 .020

.31 .029

• 35 .029

•_0 .0_8

.37 .Ok6

.38 .0_2

• 35 .036

x/e=

0.017

3.2k

3.26

2.98

2.68

2.83

3.08

2.75

2.71

2.32

1.8k

2.03

2.11

1.91

2.kl

2.88

3.68

3._8

3.08

2.96

2.96

3.28

3._5

3.70

3.k9

r/R = 0.55 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = deg

0.0_0 0.168 0.233 Q.335 0.625 0._15

1.5k 1.10 .95 .75 .39 .068 6

1.55 1.09 .93 .73 .38 .063 21

1.kO 1.00 .88 .72 .36 .059 36

1.27 .92 .80 .6k .3k .053 51

1.35 .97 .8k °67 .3k .060 66

I.k6 1.05 .90 .71 .37 .063 81

1.32 .95 .83 .66 .3_ .058 96

1.26 .92 .80 .6_ .33 .Ok9 Ill

1.00 .7_ .65 .52 .27 .037 126

• 85 .65 .59

.93 .69 .61

.96 .71 .63

.90 .65 .58

1.13 .81 .71

1.37 .98 .8k

1.73 1.22 1.Ok

1.6k 1.16 .99

1.kS 1.03 .88

1.kO 1.00 .85

1.39 .99 .83

1.52 1.12 .9k

1.59 1.12 .93

1.73 1.20 1.00

1.6_ 1.15 .98

• k8 .26 .030 1_1

• _9 .25 .03_ 156

• 50 .26 .035 171

• _6 .25 .031 186

• 55 .29 .Ok1 201

• 66 .3_ .055 216

• 78 .37 .062 231

• 76 .37 .056 2k6

.69 .3k .Ok8 261

.67 .33 .Okk 276

.65 .33 .Ok5 291

• 73 .37 .055 306

.72 .37 .052 321

.76 .38 .060 336

.76 .37 .056 351

Ap, lb/sq in., at -

_nom r/R = 0.40 r/R = 0.25 Snom'

deg x/c : x/c : x/c : x/c : x/c = x/c : x/c : x/c = x/c : x/c : deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

6 1.85 .97 .55 .35 .111 .93 .k9 .39 .19 .136 6

21 1.81 .98 .58 .38 .110 .90 ._7 .3_ .2_ .122 21

36 1.76 .96 .57 .36 .115 .79 .38 .2k .19 .13k 36

51 1.71 .93 .56 .36 .097 .80 .kk .36 .20 .089 51

66 1.64 .89 .53 .36 .097 .76 .3k .20 .19 .103 66

81 1.$6 .81 .50 .36 .097 .81 .38 .22 .11 .0_5 81

96 1._5 .7k ._5 .]3 .087 .72 .35 .22 .12 .Ok5 96

I11 1._6 .69 .kl .31 .081 .77 .35 .22 .12 .Ok2 111

126 1.12 .k9 .30 .27 .070 .60 .29 .18 .11 .OkO 126

I_1 1.12 .53 .31 .25 .067 .5_ .26 .16 .10 .036 1_1

156 1.13 .56 .33 .27 .069 .62 .30 .19 .11 .0_7 156

171 1.12 .62 .35 .27 .067 .70 .3k .21 .11 .Ok9 171

186 1.07 .57 .33 .26 .069 .66 .29 .21 .13 .056 186

201 1.1k .63 .37 .28 .071 .6_ .29 .20 .13 .OSO 201

216 I.kl .78 ._7 .33 .088 .71 .38 .21 .tk .075 216

231 1.87 .99 .55 .37 .O9k .70 .kk .30 .18 .087 231

2_6 1.92 1.02 .58 .37 .089 .72 .k7 .33 .2k .068 2k6

261 1.kO .78 .k7 .32 .075 .60 .k8 .3_ .21 .t13 261

276 I._7 .80 ._7 .33 .083 .57 .kl .29 .2k .lk3 276

291 1.52 .83 .k8 .31 .085 ._8 .30 .23 .19 .089 291

306 1.$6 .84 ._9 .33 .083 .61 .kl .27 .21 .101 306

321 1.70 .91 .53 .36 .095 .60 .k3 .28 .18 .096 321

336 1.PS .97 .5_ .38 .128 .65 .kO .31 .27 .115 336

351 1.75 .93 .52 .36 .113 .70 .36 .28 .21 .109 351
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(b)

TABLE 80 - Continued

FLIGHT 59, PARTIAL-POWER DESCENT

(SEE FIG. 16, t = 12.9 SECONDS)

Section aerodynamic loading

_nom,

Section aerodynamic loading, i, Ib/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95
deg

6 5.35

21 5.33

36 _.40

51 4.83

66 b.O0

81 3.53

96 3.4_

111 3.47

126 2.88

I_I 2.62
156 3.02

171 3.27

I_6 3.27
201 3.17
216 3.66
231 _.33

246 4.76
261 _.59
276 _.55

291 3.57

306 _.2_
321 4.10
356 _.83
351 _.37

9.08
9.27
9.06
8.83

8.5_
8.12
7.50
6.95
5.55
5.54

5.80

5.95

5.70

6.15
7.54

9.18

9.40
7.43

7.62

7.73

7.93

8.63

9.31

8.81

11.48

11.33
10.65

9.67

I0. I0

10.89

9.95

9.62

7.89

6.92

7.26
7.46

6.89
8.41

10.13
12.27

11.81
10.55

10.22
10.12
11.27

11.44

12.19
11.77

12.35
12.05
11.89
11.35

11.87
13.37
13.69
16.08
15.31
14.07

11.21

11.28
11.85

14.05
16.88
16.05

15.18

14.25

12.12
1_,. 02
14.92
II;.05

Ih.82
13.84

13.71
13.55
12.88

13.16
14.36
17.02
18.b5
21.72
21.09

20.11
15.55
13.82
15.98
20.07
20.15
18.19

16.02
15.56

15.31
15._7
17.48
16.34

16.96
16.12

12.80

12.99
12.60

I1._0
14.6_
17.13
19.59
24.41
26.0_

27.12

20.32

14.53
15.51
19.37
19._1

17.19
15.19
1_.13
13.53
14.62
16.11

15.14
15.21
1_.09

11.67
14.18
lb._5

10.62
13.98
17.00
21.19
23.45
26.40

26.21
19.95
1_.47
15.71
18.86

17.55

17.39
13.86
13.06
13.16
13.29
1_.19

12.73
13.29

11.57

Pitch motion

n An,s. deg Bn,s, deg

0 15.006
1 -.77a
2 -.079
3 .020

-.044
5 .OOC

6 -.018
7 .018

8 .012
9 .000

I0 .006

2.292
.Oh_

-.076

.026

.108

.032

.015

.012
-.012
-.018

I0

@S = A0 " _ [An,s cos n (_nom -60 )
n=l

+ Bn, s Sill n (_nom - 60) 1

(c) Harmonic analysis of blade root motions

Flap motion

an,s, deg bn, s, deg

0 4.227
1 -.608
2 .171
3 .073

-.057
5 -.139

6 -.024
7 -.033

8 -.041

9 -.033

10 .000

.506

.216

.061
-.029

-.033

-.029

-.045

-.053

.000

-.016

10

_s=aO + /_- lan,s cosn IgJnom - 6°)
n= i

+ bn, s sin n (_nom - 60)]

Lag motion

5

6
7

8

9

10

E n, deg F n, deg

8.702
.I05 -.050

•000 .022

.001 .022
-.007 .012
-.007 -.005

.007 .003

.001 .004

.001 -.004

.012 .000

.001 .000

=Eo+

+ F n

10

[EnC°Sn(_-nom - 6°I

n=l

sin n (_nom - 60)]
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TABLE 80 - Concluded

FLIGHT 59, PARTIAL-POWER DESCENT

(SEE FIG. 16, t = 12.9 SECONDS)

(e) Flapwise bending moment

t_nom,

deg

6

21

36

51

66

8l

96

11!

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

t_no m ,

deg

6

21

36

5t

66

81

96

111

126

141

156

171

186

201

216

231

246

261

216

29!

306

321

336

351

r/R = 0.150

216

1584

-730

-525

1049

1881

1869

900

695

935

2371

1299

855

444

1972

1049

1026

137

-365

2246

1163

1641

843

1892

r/R = 0.275

-899

-627

-1832

-1914

388

2071

1667

1394

644

1378

1931

1023

297

512

8O9

330

-83

-1378

-800

883

1097

611

446

-231

Flapwise bending moment, in-lb, at -

r/R = 0.375 _r/R = 0.450 r/R = 0.575

-2229

-4519

-3956

-2582

-1151

489

1443

757

1176

2025

1167

1720

881

-26

-1027

-1142

-2792

-2201

-1228

-1447

136

-436

-922

-2029

-4459

-5269

-4054

-2030

-1661

-473

1094

1366

1745

1419

1419

1340

1463

-1274

-1925

-3025

-2910

-2497

-2057

-2180

-1476

-130

-1362

-2330

r/R = 0.650 r/R = 0.800

-705

-2269

-2423

-2034

136

1916

1916

1663

1483

2124

1980

1907

85O

895

280

127

-1049

-1365

-316

45

1510

479

624

-723

-7126

-6599

-5534

-3534

-3465

-2430

-1137

774

784

-211

903

207

-579

-3365

-4659

-6002

-4321

-4251

-4390

-4131

-3913

-2132

-2092

-4868

-6496

-5036

-3797

-3515

-2563

-3619

-2380

-73

-680

-230

-120

1020

-2594

-4189

-6757

-5837

-3865

-3504

-4561

-5042

-4503

-4383

-2249

-5026

r/R = 0.925

-3942

-3511

-2650

-2657

-2672

-3745

-3081

-2723

-3249

-2738

-2759

-1022

-3504

-3730

-4920

-3847

-2745

-2540

-3124

-3854

-3044

-3789

-2489

-3292

(f) Chordwise bending moment
(g) Blade torsional moment and pitch-horn load

Chordwise bending moment, in-lh, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-1608

-289

-940

-2991

-4750

-6964

-8836

-6475

-6785

-7387

-7078

-7061

-6475

-4033

-3382

-3431

-1591

-696

-1119

-1119

-794

-2682

-1217

-1852

-33

1188

342

-423

-3810

-5161

-7066

-5763

-5600

-5193

-6431

-6756

-4363

-2149

-635

-1254

-537

-895

-570

-14i6

-1172

-I172

-684

-309

7109

5285

6165

5637

4149

2517

2789

1301

3061

2933

1189

1509

3973

5349

6133

6533

5285

5941

6021

6117

6037

7397

6357

7109

13139

I1831

13249

12389

12435

11666

12554

11364

12526

11666

11035

11529

12654

13039

13396

13121

12417

13286

12334

13167

13057

13661

13O02

13524

t_no m ,

deg

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

-723 -203

-775 -199

-520 -94

-692 -281

-806 -528

-363 -206

-51 -29

-65 114

-184 -89

-300 -20

-113 -92

-261 -156

Pitch-horn

load, Ib

-58

-46

-30

-45

-43

11

47

55

55

57

76

49

-457

-249

-168

-65

-247

-274

-791

-622

-451

-336

-457

-768

-273 40

66 48

31 81

148 72

98 65

89 33

-199 -I0

-230 -19

-160 -5

-178 13

119 -23

-355 -50
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TABLE 81

FLIGHT 60, PARTIAL-POWER DESCENT

(a) Differential pressures

Ap, Ib/sq in., at -

_nom' r/R = 0.95 r/R = 0.90 Snom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0,090 0.168 0,333 0,335 0.625 0tgl_ 0.017 0.090 0.168 0.233 0.335 0,625 0,9|5

0 3.97 2.67 2.37 1.k9 .65

15 6.05 3.89 3.00 2.16 1.09

30 5.85 3.62 2.91 2.06 1.08

k5 k.75 3.Ok 2.k9 1.76 .86

60 k.26 2.88 2.33 1.62 °78

75 k.23 2.81 2.31 1.63 .80

90 3.97 2.64 2.17 1.5! .73

I05 3.79 2._9 2.11 1.k6 .71

120 k. O0 2.55 2.16 1.49 .7k

135 k.76 2.97 2.kk 1.71 .89

150 5.56 3.45 2.71 1.93 1.05

165 6.07 3.76 2.81 2.Ok 1.1k

180 6.49 3o9k 2.9k 2.1k 1.22

195 7.48 k.38 3.19 2.37 1.3q

210 7.89 k.29 3.1k 2.38 1.42

225 b. Ok 2.55 2.05 l.k3 .79

2kO 5.55 3.57 2.71 2.01 1.11

255 k.92 3.15 2okk 1.7k .87

270 5.88 3.71 2.78 2.00 1.10

285 5.99 3.72 2°86 2.05 1.13

300 5.77 3.57 2.82 2.03 1.09

315 k.56 3.03 2.52 1.76 .89

330 2.59 2.09 1.88 1.23 .53

3k5 2.52 1.89 1.6k °99 .3k

.kO .OkO 4.18 2.14 I.kO 1.33 .8k .35 -.011 0

• 58 .093 6.96 3.66 2.58 2.22 1.k5 .62 .078 15

.56 .073 7.05 3.61 2.47 2.14 I.k2 .57 .031 30

• 47 .053 5.62 2.87 1.9k 1.72 1.13 .k7 .011 k5

.45 .053 4.93 2.57 1.71 1.55 1.03 .kk .016 60

• 44 .053 5.10 2.6k 1.79 1.60 1.07 .k6 .031 75

.k2 .Ok8 k.93 2.5k 1.72 1.53 1.01 .k2 .016 90

.k2 .061 k.60 2.35 1.57 l.kk .95 .kl .009 105

• 44 .069 4.66 2.k2 1.60 1.k6 .98 .kk .027 120

• 50 .087 5.46 2.80 1.90 1.70 1.15 .51 .Ok7 135

.57 .111 6.15 3.18 2.12 1.86 1.28 .59 .OSk 150

.61 .]21 6.62 3.41 2.31 1.99 1.36 .61 o093 165

• 6k .131 7.70 3.90 2.66 2.24 1.52 .67 .109 180

.72 .156 8.55 4.23 2.89 2.k2 1.68 .74 .131 195

.71 .166 8.k7 k. O5 2.68 2.33 1.65 .71 .151 210

.k7 .095 k.16 2.08 1.35 1.25 .90 ok2 .Ok7 225

.56 .I05 k.88 2.75 1.90 1.70 I.lk .52 .067 2kO

• k9 .083 5._8 2.77 1,86 1.60 1.08 .k8 .048 255

• 58 .099 6.60 3. kl 2.30 1.97 1.33 .58 .078 270

• 58 .097 7.15 3.68 2.k6 2.10 I.k2 .60 .080 285

• 57 .091 7.13 3.68 2.48 2.13 1.43 .59 .069 300

.k8 .Ok9 6.kO 3.29 2.21 1.93 1.26 .50 .020 315

• 33 .01k 4.33 2.29 1.k9 1.kO .89 .32 -.033 330

• 25 .OOk 2.39 1.22 .83 .81 .k9 .19 -.060 3k5

Ap, Ib/sq in., at -

nom '

deg x/c :

0.017

0 .78

15 7.09 5.Ok 3.55 2.62 2.07

30 7 • 56 5.27 3.68 2. ?k 2.13

kS 5.65 3.9k 2.79 2.01 1.57

60 li.85 3.35 2.k2 1.72 1.30

75 5.36 3.67 2.63 1.87 l.kk

90 5.26 3.63 2.61 1.8k 1.k3

I05 k.65 3. 14 2.32 1.6k 1.22

120 k.60 3.10 2.38 1.65 1.26

1 _5 5.56 3.86 2.78 2.03 1.55

150 5.9h k.13 2.9k 2.21 1.70

165 6.6_ k.k5 3.21 2.49 1.88

180 8.60 5.k5 3.96 2.98 2.29

195 9.21 5.6k k.O] 3. Ik 2.k1

210 6.80 4.50 3.11 2.3k 1.88

225 2.9_ 1.8k I .k7 1.12 .80

2kO 4.25 2.81 2.15 I .k8 1.09

255 5.kO 3.71 2.58 1.91 1.k7

270 6.5k k.51 3.28 2.k3 1.8k

285 7.kk k.99 3.61 2.7_ 2.11

300 7.76 5.21 3.70 2.80 2.17

315 6.85 k.79 3.33 2.k8 1.93

330 k.67 3.28 2.37 1.69 1.25

345 2.71 1 .58 1.32 .9k .61

x/c : x/c : x/c :
0.040 0.090 0.130

3.52 2.10 1.60 1.1k

r/R = 0.85

x/c = x/c =

0.168 0.233

norzl '

x/c : x/c : x/c : x/c : x/c : deg

0.835 0.500 0.625 0.769 0.915

1.00 .kS .07 .24 .07 -.059 0

2. 12 1.21 .5k .56 .27 .036 15

2. Ik 1.23 .53 .56 .25 .01 1 30

1.67 .92 .35 .Ilk • 19 -.01 1 kS

1.k9 .83 .30 .41 . 18 -.009 60

1.57 .85 .33 .k3 .19 .001 75

1.55 083 .31 .40 • 17 -.019 90

1.39 .7k .25 .37 .15 -.027 105

1.38 .7k .28 .46 .18 -.021 120

1.67 .92 .kO .k7 .23 .013 135

1.81 1.04 .k9 .55 .27 .033 150

1.98 1.16 .55 .58 .29 .Ok8 165

2,26 1.3k .65 .6k .33 .066 180

2.38 I.k3 .73 .69 .37 .083 195

1.89 1.11 .57 .57 .29 .Ok6 210

1.05 .5k .20 .33 .15 -.021 225

1.32 .70 .26 .38 .18 -.009 2kO

1.60 .85 .34 .45 .19 -.003 255

1.91 1.08 .51 .53 .26 .030 270

2.11 1.22 .60 .59 .29 .036 285

2.18 1.25 .57 .59 .27 .023 300

1.95 1.09 .k3 .48 .20 -.017 315

1.kO .72 .20 .30 .10 -.059 330

.82 .30 -.03 .16 .03 -.086 3k5

4-02



TABLE 81 - Continued

FLIGHT 60, PARTIAL-POWER DESCENT

(a) Differential pressures - Concluded

hp, lb/sq in., at -

_nom' r/R =0.75

deg x/c = x/c = x/c = x/c =

0.017 0.090 0.168 0.233

0 2.57 1.05 .92 .T6

15 3._3 2.54 1.93 1.54

30 4.63 3.11 2.38 1.74

_5 4.73 2.43 1.97 I.hi

60 3.9_ 1.95 1.65 1.21

75 3.71 2.08 1.75 1.30

90 4.09 2.22 1.79 1.29

105 3.79 1.95 1.63 1.17

120 3.45 1.86 1.58 t.14

135 3.77 2.13 1.76 1.29

150 4.03 2.31 1.85 1.37

165 4.55 2.74 2.13 1.57

180 5.28 3.1_ 2.37 1.76

195 5.35 2.96 2.26 1.67

210 4.31 1.45 1.30 .96

225 3.46 1.65 1.37 1.00

240 3.30 1.81 1.48 1.06

255 3.53 2.00 1.60 1.17

270 4.03 2.40 1.86 1.40

285 4.73 2.91 2.22 1.6k

300 5.40 3.16 2.40 1.76

315 5.59 2.97 2.28 1.65

330 4.85 2.25 1.84 1.28

345 3.69 1.48 1.2_ .93

r/R = 0.55 Snore'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = xtc = deg

0.335 0.625 0.915 0.017 0,0_Q 0.168 0.233 0.335 0.625 0.915

.45 .14 -.009 1.86 .75 .64 .57 .52 .27 .044 0

1.08 .kl .042 2.29 .93 .77 .65 .55 .28 .041 IS

1.24 .44 .042 2.50 1.05 .82 .70 .60 .30 .048 30

.96 .35 .024 2.82 1.21 .92 .79 .66 .33 .054 kS

• 83 .31 .033 2.80 1.25 .96 .84 .71 .37 .070 60

.89 .34 .033 3.05 1.33 1.00 .86 .72 .35 .057 75

.88 .30 .016 2.77 1.20 .92 .80 .65 .31 .048 90

.80 .27 .014 2.62 1.12 .89 .76 .64 .32 .054 105

.79 .29 .028 2.68 1.18 .92 .80 .68 .35 .066 120

• 93 .36 .050 2.82 1.26 .98 .85 .72 .37 .076 135

1.00 .40 .052 3.26 1.45 1.10 .96 .79 .kO .079 150

1.15 .45 .058 3.43 1.48 1.14 .98 .82 .41 .076 165

1.27 .49 .066 2.60 1.07 .87 .78 .65 .33 .072 180

1.25 .51 .075 1.21 .42 .47 .k7 .42 .22 .043 195

.72 .30 .026 I._2 .53 .51 .47 .44 .23 .034 210

• 69 .25 .012 1.98 .80 .68 .61 .52 .27 .Ok1 225

.72 .25 .012 2.12 .85 .72 .63 .53 .27 .033 240

• 80 .28 .019 2.09 .84 .72 .63 .53 .27 .034 255

.99 .39 .044 2.39 1.02 ,81 .72 .60 .33 .051 270

1.18 .47 .054 3.03 1.34 .99 .89 .73 .39 .065 285

1.26 .48 .050 3.45 1.53 1.15 .97 .79 .40 .065 300

1.15 .39 .026 3.32 1.49 1.11 .94 .77 .38 .056 315

.84 .26 -.005 2.99 1.26 .96 .83 .68 .33 .042 330

,54 .16 -.021 2.46 1.01 .80 .68 .59 .30 .043 345

_p, lb/sq in., at -

_nom' r/R = 0.40

deg x/c : x/c : x/c =

0.042 0.158 0.300

0 1.21 .68 .44

15 .99 .57 .36

30 .99 .57 .36

45 1.18 .64 .39

60 I.lk .65 .42

75 1.22 .68 .45

90 1.41 .76 .48

I05 1.41 .76 .49

120 1.44 .78 .50

135 1.80 .81 .51

150 1.45 .81 .52

165 1.21 .71 ._6

180 .59 .42 .27

195 .38 .34 .19

210 .61 .38 .24

225 .79 .47 .30

240 .89 .51 .33

255 1.16 .65 .41

270 1.20 .66 .43

285 1.40 .77 .50

300 1.60 .87 .56

315 1.80 .95 .59

330 1.57 .84 .52

345 1.31 .70 .43

x/c =

0.600

.29

.26

.25

.26

.29

.30

.31

.32

.32

.33

.34

.32

.25

.20

.21

.22

.?5

.27

.29

.32

.34

.35

.31

.27

x/c =

0.910

x/c =

0.042

.107 .61

.106 .54

.098 .52

.I02 .50

.113 .50

.118 .53

.121 .46

.122 .66

.124 .57

.124 .52

.124 .43

.118 .27

.097 .36

.085 .kO

.087 .36

.089 .35

.095 .50

.I03 .69

• 108 .71

• 11_ .79

.121 .74

.115 .72

.124 .82

• 130 .65

x/c =

0.158

.28

.24

.26

.24

.2_

.27

.25

.33

.30

.27

.23

.17

.19

.20

.19

.18

.25

.38

.50

.38

.44

.38

.39

.30

r/R : 0.25

x/c =

0.300

.16

.13

.13

.12

.12

.14

.lk

.18

.16

.15

.12

.10

.10

.10

.09

.10

.lk

.23

.28

.22

.30

.2k

.21

.lk

x/c =

0.600

.12

.12

.lO

.07

.09

.10

.11

.12

.12

.12

.10

.10

.o9

.08

.o8

.09

.11

.lk

.17

.18

.21

.24

.17

.08

_nom _

x/c = deg

0.910

.028 0

-.015 15

.031 30

-.006 45

-.005 60

• 003 75

.010 90

.014 105

• OlO 120

.007 135

• 001 150

.010 165

.003 180

.005 195

.001 210

.001 225

• 00_ 240

.021 255

.026 270

.036 285

.045 300

.068 315

• 028 330

.005 345

4O5



TABLE 81 - Continued

FLIGHT 60, PARTIAL-POWER DESCENT

(b) Section aerodynamic loading

_om,

aeg

0
15
30

_5
60
75
90

105
120

135
150
165
180
195
210

225
2_0
255
270
285
3C0

315
333
3_5

Section aerodynamic loading, Z, Ib/In., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

2.82
2.37
2._3
2.04
2.14
2.37
2.31
3.03
2.72

2.55
2.12
1.68
1.81
1.83
1.67

1.73
2.37
3.50

k.ll
3.93

4.41

4.32

3.87
2.56

6.73
5.77
5.69
6.32
6.56
6.92
7.53
7.60

7.80
8.01
0.03
7.10

.46
3.3_

7.02
7.91
8.70
9.72

10.26
10.52

9.50
9.23
9.77

10.37
11.63
11.95

9.28

5.18

7.33
15.68
18.76

15.62
13.20
13.77
13.92
12.62
12.31
14.17

15.25
17.54
19.69
19.37

9.11
21.51
22.06
16.62
14.60
15.68
15.26
13.54
14.1_

16.80
18.48
20.32
24.52
25.94

_.06
_.75
5.27
6.1_4

6.69
7.62

8._8

9.10
8.13
6.90

5.64
7.2_
7.49
7.45

8.74
10.79

11.87
II.45
10.02

8.46

11.68
11.0_
11.47
12.56

15._0
18.23
19.71
18.40
14.19

9.63

20.02
9.51

12.79
15.81

19.67
22.06
22.60
19.66
13.16

6,76

13.46

23.62

22.86
18.20
16.41
17.06
16.17
15.1C
15.66

18.36
20.78
22.17
25.23
27.72
26.83
14.06

17.93
17.79

21.84

23.30
23.28
20.49
13.87

7.57

15.24
22.k0

21._9
17.80
16.53
16.37
15.35
lk.90
15.43
18.02

20.76
22.34
23.61
26.49
26.72
15.71
21.12
18.2k

21.62
21.98
21.36
17.85
11.7k

9.82

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1
2
3

5

6
7
8
9

IC

12.026
-.422
-.023
-.236

-.168
.186

-.009
.027
.018

-.009
-.014

-2._79
.091

-.141
.118
.168
.014
.018

-.009
-.014

.000

10

e. ,o, T scoen nom
n= 1

+ Bn, e sin n d/nora)

n

0 3.922
1 -2.268
2 -.28_
3 .008
4 -.010
5 -.099
6 -.049

7 -.073
8 -.069
9 .000

I0 -.OOk

Fiap motlon

an, s, deg Un,s, deg

-. 367
-.346
-.089

.014

.456
-.006
-.006
-.089
-.004

-.018

10

/_s = a0 + _- Can, s cos n g'nom

n= 1

+ bn, s sin n _nom)

Lag motion

0
1
2
3

k
5
6
7
8
9

I0

En, deg Fn, deg

k.809
-.24_ .kC1

• 010 -.002
-.039 .005

• 002 .001
-.039 .027
-.005 .C02

-.017 -.015
-.015 -.005
-.012 .000

.002 .000

I0

= E 0 + _ IEn cos n _/nom

n= I

+ F n sin n qlnom)

_4
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TABLE 81 - Concluded

FLIGHT 60, PARTIAL-POWER DESCENT

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R : 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

o

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

4109

-1363

-3700

4701

7985

677

-2207

871

2159

4280

2376

-1945

-657

3664

4907

-1363

-1546

-1831

4713

1886

-1922

-3210

1612

4781

2063

-2376

-2822

3490

5363

-429

-4109

-1889

1551

3168

976

-2351

-784

4364

4307

157

-2866

-198

3135

1221

-3630

-4199

198

3482

298

-3643

-2061

1410

2441

-I012

-5162

-4439

99

1157

-1311

-3164

-868

3688

3300

533

-3643

-36

805

-796

-5343

-5532

-1609

1998

415

-1656

481

1025

520

216

-3010

-4021

16

510

-1837

-1265

1311

3429

3820

2151

-358

1378

176

-1493

-3869

-3840

-1522

1626

-1572

1974

2027

-3983

-4599

-1194

-1317

-2698

-3904

-3596

-2373

1086

311

-182

1358

2766

4896

-I079

-5057

-5981

-2258

-2575

-2514

-3006

-1619

6052

2291

-5490

-7301

-1749

1545

-565

-6336

-6306

-1669

2440

-356

-2953

-I07

5923

8938

-1082

-8316

-8743

-2007

-1211

-3062

-5798

_/nom '

deg

o

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-6726

2521

-654

-6270

-5831

-2070

-1451

-2395

-2672

-11512

-9038

-8028

-15566

-16445

-15631

-14947

-14967

-13108

-15631

-10226

-2477

-8517

-7214

-6938

-2637

2670

-2084

-6856

-9866

-5812

-586

716

1709

-6317

-7359

-11233

-14866

-I0289

-11249

-9263

-12584

-6577

-6659

-4705

-195

-8433

-6414

-7011

7678

5142

5414

1382

-2154

-1338

5030

8870

5630

6950

-2138

-5836

-570

-2778

-1242

-3116

454

-506

5510

4870

-266

4630

-2394

-1242

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/a : o.z5

1691

2210

2626

1613

2203

2617

1906

1183

959

1217

1657

1779

1267

681

1260

1662

1452

606

740

1515

2251

2579

1961

1584

r/a :0.50

274

1005

1335

259

402

1076

702

274

-46

-223

421

501

55

-170

-51

671

148

-I0

-242

472

1534

1067

I017

242

Pitch-horn

load, Ib

#o6



TABLE 82

FLIGHT 61, PARTIAL-POWER DESCENT

(a) Differential pressures

Ap, lb/sq in., at -

@nom' r/R = 0.95 r/R = 0.90 Snom'

de 8 x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c= x/c = x/c = x/c = x/c = x/c = x/c = ds8

0.017 0.090 0.168 0.233 0,335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0,6_5 0,91_

6

21

36

51

66

81

96

111

126

1_1

156

171

186

201

216

231

2_6

261

276

291

306

321

336

351

3.12 2.49 2.38 1.20 .28

7.11 5.21 3.96 2.55 1.36

5.88 k.55 3.47 2.21 1.13

5.69 4.11 3.06 1.93 .94

5.79 3.03 2.44 1.50 .60

3.88 3.05 2.44 1.49 .64

k.25 3.32 2.59 1.60 .73

3.95 3.07 2.44 1.53 .65

3.75 2.93 2.33 1.44 .59

3.77 2.85 2.32 1.42 .61

4.56 3.34 2.62 1.65 .79

5.27 3.82 2.88 1.84 .96

6.09 4.02 2.99 1.92 1.05

6.45 4.19 3.09 2.01 1.11

7.50 4.66 3.39 2.29 1.35

5.60 3.48 2.65 1.91 1.19

1.86 1.73 1.58 .83 .39

k.58 3.16 2.46 1.48 .62

5.62 3.84 2.85 1.80 .94

5.46 3.79 2.86 1.81 .94

5.32 3.84 2.93 1.84 .96

5.38 3.88 2.97 1.88 .96

3.67 2.99 2.38 1.45 .65

.42 .87 1.06 .25 -.06

.13 .000 .33 -.18 .05 .37 .2_

.57 .078 5.03 2.75 2.26 2.13 1.55

• 50 .063 8.55 4.42 3.24 2.63 1.81

.41 .040 7.08 3.54 2.52 2.09 1.45

.29 .031 4,96 2.37 1.80 1,55 1.05

.34 .061 4.14 2.03 1.52 I.kO 1.01

• 34 .050 4.87 2.43 1.84 1.59 1.13

.32 .040 4.83 2.36 1.82 1.5_ 1.09

• 30 .038 k.19 2.02 1.55 1.37 .96

• 30 .050 k.21 2.05 1.55 1.39 1.02

.40 .084 5.06 2,53 1.93 1.66 1.23

•47 .I09 5.80 2.92 2.18 1.86 1.35

.51 .105 6.36 3.24 2.32 1.95 1.45

• 52 .lOS 7.27 3.72 2.71 2.25 1.65

• 65 .153 8.25 4.16 2.97 2.40 1.80

.56 .124 5.62 2.77 1.97 1.66 1.25

• 23 .055 2.58 1.23 .97 .93 .70

• 29 .054 3.92 1.87 1.46 1.28 .93

• 38 .055 5.97 3.01 2.21 1.82 1.29

.41 .055 6.17 3.13 2.29 1.91 1.38

.43 .067 6.26 3.17 2.36 1.96 1.39

.42 .063 6.23 3.15 2.33 1.96 1.36

.29 .025 4.90 2.36 1.77 1.54 .99

.02 -.029 1.93 .78 .59 .62 .28

.08 -.090 6

•62 ,044 21

.63 ,030 36

.47 -.005 51

•36 -.021 66

• hO ,000 81

.41 .005 96

• 37 -.019 111

• 33 -.024 126

.37 .005 141

.49 ,030 156

•57 *063 171

• 57 .073 186

.68 .085 201

.75 o134 216

• _9 .075 231

•29 .005 246

.35 -°005 261

• 48 .024 276

• 50 .025 291

.52 ,033 306

.49 *009 321

.30 -.052 336

.02 -.140 351

Ap, lb/sq ln., at -

deg x/e = x/e =

0.017 0.040

6 1.03 .35 .47 .19 .19

21 5,84 4.65 3.52 2.38 2.10

36 9.42 7.40 4.79 3.62 3.02

51 6.88 5.03 3.61 2.63 2.22

66 4.71 3.47 2.61 1.73 1.54

81 4.3" 3.13 2.40 1.65 1.43

96 5.22 3.78 2.85 1.96 1,69

1 I 1 5.17 3.74 2.78 1.91 1.65

126 h.36 3.06 2.32 1.56 1.35

141 4.71 3.36 2.49 1.71 1.50

156 5.49 4.00 2.94 2.09 1.77

171 5.93 4.34 3.13 2.30 1.95

186 6.T_ 4.84 3.46 2.56 2.14

201 8.70 5.65 4.29 3.19 2.65

216 7.97 5.10 3.87 2.89 2.43

231 2,80 2.03 1.60 1.13 1.04

2_6 :_.14 1.98 1.50 1.08 .96

261 5.33 3.86 2.74 1.93 1.67

276 6.29 4.60 3.29 2.38 2.01

291 6.73 _.89 3.53 2.5_I 2.19

306 7.2_ 5.25 3.79 2.78 2.57

321 6.92 5.11 5.63 2.72 2.31

336 4.98 3,69 2.71 1.90 1.70

351 2.77 1.81 1.45 .90 .82

r/R = 085

x/c = x/c : x/e : x/e =
0.090 0.130 0.168 0.233

x/e : x/c :
0.335 0.500

• 21 .08 -.10

1.74 1.12 .55

2.51 1.69 .83

1.85 1.19 .53

1.33 .86 .34

1.28 .85 .37

1.46 .97 .43

1.42 .90 .36

1.19 .77 .29

1.31 .86 .38

1.5_ 1.02 .49

1.70 1.14 .59

1.87 1.26 .65

2.23 1.49 .79

2.11 1.44 .79

1.01 .67 .36

.88 .59 .16

1.45 .90 .37

1.72 1.09 .52

1.83 1.20 .60

2.00 1.28 .65

1.92 1.27 .59

1._2 .90 • 34

.73 .42 .06

x/e = x/c =
0.625 0.769

•08 .O0

.56 .29

• 72 .35

• 52 .24

.kO .19

• 43 .22

• 47 .23

•40 .18

.35 .16

.43 .23

.51 .28

• 56 .32

• 62 .32

• 71 .40

• 72 .41

•41 .23

• 33 .15

• 43 .21

• 53 .27

.58 .30

• 62 .32

• 57 .27

•40 .16

.17 .04

I_Jnom t

X/C = deg

0.915

-.0_9 6

• 120 21

.116 36

.044 51

.029 66

.039 81

.048 96

.018 111

.016 126

.024 141

• 082 156

.099 171

.110 186

.135 201

.161 216

.072 231

.046 246

.059 261

.088 276

.110 291

.116 306

.080 321

.014 336

-.067 351

4O7



TABLE 82 - Continued

FLIGHT 61, PARTIAL-POWER DESCENT

(a) Differential pressures - Concluded

Ap, Ib/sq in., at -

@nom' r/R = 0.75

deg x/c = x/c = x/c = x/c = xlc = x/e = x/c =

0.0|7 0.090 0.168 0.233 0.335 0.6]_ 0.915

6 2.96 .89 .78 .50 .21 .01 -.132

21 1.69 .33 .kS .36 .18 .08 -.08_

36 2.96 2o71 1.88 1.69 1.26 .kS -.032

51 k.70 3.19 2.kO 1.81 1.13 .k2 .032

66 k.65 2.26 1.79 1.35 .78 .31 .021

81 1.75 1.71 1.k_ 1.15 .70 .31 .026

96 3.k] 1.90 1.56 1.27 .78 .]k .026

111 3.86 2.16 1.72 1.35 .80 .29 .013

126 3.6_ 1.82 I.k9 1.15 .67 .2k .007

ta1 3.19 1.66 I._0 1.11 .67 .30 .032

156 3.53 2.02 1.62 1.30 .82 .37 .052

171 3.81 2.18 1.71 1.37 .90 .kl .Ok9

186 k.27 2.55 1.95 1.59 1.06 .kS .066

201 k.99 2.92 2.17 1.72 1.1k .k7 .075

216 k.76 2.]0 1.83 1.]9 .90 .kO .002

231 3.03 1.06 .92 .71 .50 .22 -.072

2_6 2.8k 1.60 1.23 .93 .6] .22 -.091

261 3.30 1.07 1.k1 1.03 .67 .21 -.098

276 5.50 1.90 1._3 1.06 .69 .2k -.089

291 3.73 2.11 1.59 1.22 .83 .31 -.Ok9

306 k.37 2.61 1.92 1.50 1.03 .kO -.036

321 5.11 3.02 2.19 1.68 1.1k .kl -.051

336 5.29 2.73 2.02 1.k7 .95 .28 -.087

351 k.]l 1.76 I._0 .95 .5k .12 -.132

r/R = 0.55 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0_0_0 0.168 0.233 0.335 0.625 0.915

2.19 .86 .61 .62 .56

1.76 .68 .5k .52 .k9

1.k9 .55 .kk .k6 .k3

2.63 1.2k .86 .73 .55

2.80 1.30 .92 .80 .62

3.08 1.k8 1.06 .92 .72

3.36 1.55 1.11 .93 .72

2.85 1.32 .9k .81 .62

2.78 1.29 .93 .80 .62

2.92 1.37 .99 .85 .66

3.51 1.68 1.19 1.01 .78

k.09 1.93 1.38 1.17 .91

2.39 1.01 .86 .78 .62

.77 .32 .31 .33 .27

1.21 .k3 .39 .k2 .37

2.11 .8k .6k .65 .57

2.59 1.07 .79 .76 .65

2.5] 1.Oh .77 .Tk .63

2.kk 1.00 .Tk .72 .62

2.9k 1.27 .93 .88 .Tk

5.50 1.5k 1.09 1.00 .8k

3.83 1.68 1.19 1.07 .88

3.5k 1.51 1.07 °98 .81

2.83 1.1k .83 .78 .66

• 13 .116 6

• 10 .118 21

.09 .090 36

• 28 .032 51

.33 .Ok9 66

.38 .068 81

• 35 .052 96

.31 .Ok2 111

• 33 .05k 126

.35 .063 lkl

• kO .080 156

.kS .083 171

.35 .Ok8 186

.17 .002 201

.12 .087 216

• 16 .133 231

.17 .125 2k6

.16 .11k 261

.17 .119 276

• 23 .lk7 291

.28 .150 306

• 28 .1k6 321

.23 .13k 336

.16 .119 351

Ap, Ib/sq in., at

_nom' r/R = 0.40 r/R = 0.25 _nom'

deg x/c : x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

6 .75 .53 .k7 .lk -.031 .72 .51 .18 .08 .OOk 6

21 .62 ._3 .k2 .13 -.032 .k9 .22 .13 .07 .008 21

56 .72 .k6 .kl .lk -.018 .55 .25 .15 .08 .017 36

SI .SI .39 .23 .22 .057 .61 .29 .17 .09 .038 51

66 .Sk .k7 .28 .26 .082 .55 .2k .Ik .07 .031 66

81 1.08 .60 .37 .30 .091 .k6 .19 .11 .07 .030 81

96 1.3k .73 .kk .32 .099 .39 .18 .12 .09 .038 96

111 1._6 .79 .k7 .33 .101 .29 .I_ .11 .09 .Ok1 111

126 1._6 .80 .kS .3W .102 .33 .16 .11 .08 .Ok] 126

lkl I.?T .72 .kk .]k .092 .]7 .17 .12 .09 .Ok6 Ikl

156 1.23 .71 .kk .36 .100 .52 .lk .10 .07 .037 156

171 .77 .k9 .33 .31 .088 .2k .11 .08 .07 .039 171

186 .52 .3k .22 .2k .069 .31 .Ik .10 .08 .039 186

201 .k3 .29 .18 .22 .071 .kl .19 .12 .08 .Ok] 201

216 ._6 .31 .30 .1] -.019 .kl .17 .11 .07 .017 216

231 .58 .39 .kO .12 -.Ok2 ._2 .17 .11 .07 .013 231

2_6 .7_ .50 .kk .Ik -.Ok6 .5_ .2k .15 .09 .017 2k6

261 .76 .53 .k6 .lk -.OkO .63 .29 .19 .10 .017 261

276 .R6 .57 .k9 .16 -.032 .77 .36 .22 .12 .02k 276

291 .9_ .63 .55 .20 -.025 .82 .38 .23 .12 .021 291

306 1.10 .73 .60 .22 -.022 .83 .38 .25 .13 .031 306

321 1.19 .79 .63 .23 -.027 .82 .kO .2k .lk .Ok] 321

336 1.20 .81 .62 .22 -.030 .79 .35 .22 .10 .029 336

351 .96 .69 .55 .17 -.03k .89 .kO .23 .11 .016 351

88



TABLE 82 - Continued

FLIGHT 61, PARTIAL-POWER DESCENT

(b) Section aerodynamic loading

6
21
36
51

66
81
96

Ill
126

lkl
156
171

186
201
216
231
2k6
261

276
291
306
321
336
351

Section aerodynamic loading, g, lb/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/H = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

2.80
2.07
2.36

2.78
2.32
1.97
2.02
1.75

1.85
2.03
1.68
l.k2
1.68
2.05
1.78
1.79
2.39

2.87
3.kk
3.60
3.711
3.83
3.32

3.66

k.51
3.86
_.15
3.19

k.99
6.21
7.20
7.68

7.81
7.19
7.20
5.39
3.87

T.O0
5.87
_.96
8.75
9.70

ll.Ok
I 1.25

9.62
9.66

10.27
12.21
1_.09

8.97

5.03
3.21_

16.35
18.k7
114.23

1 1.92
12.62
13.31l
11.51

11.26
13.36
111.kl
16.58

2.31
20.03
29.21
21.17
15.16

!k.59
16.95
16.05
13.52

15.08
17.95
19.66
21.78

1.28
20.71
28.10
22.2k
15.79

Ik.37
16.52
15.92
13.78

lk.kl
17.80
20.27
21.78

3.37 3.50
3.03 _.k8

3.61 7.2_
k.26 8.k8

k.k8 8.16
k.91 8.06
5.6_ 9.98

6.k2 11.65
6.78 12.39

6.72 11.19
5.53 8.78

18.37
15.22

8.00
9.56

10.60

11.11
12.93
15.91
17.88
15.73
10.10

26.6k
25.15
11.1k
10.16
16.k4

19.8k
21.52
23.10
22.10
15.85

7.72

25.1k
27.97
18.83

9.46
13.27

19.76
20.66
21.06
20.61
15.06

k.25

11.3_
27.33
23._3
20.73

lk.91
15.52
16.69
15.k5
1k.59

1_.61
17.68
20.37
21.93
22.90
26.52
21.22

9.18
15.78

19.78
19.83
20.Ik
20.23
1_.77

2.90

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

k
5
6
7

8
9

10

13.017
.k26

-.073
.073

-.18k
.015

.003
-.073

.006

.000

.000

-1.685
.102

-.289
-.137

.312
.009

-.012
.023

.006
-,015

10

0s=A0+ _ IAn,s cosn (*nom- 6° 1
n=l

+ Bn, s sin n (_nom - 601

Flap motion

an, s, deg bn, s, deg

k

5
6
7
8

9
10

3.252
-2.929

-.261
.078
.Ilk

-.k69

.000
-.082

.020
-.020

.02k

-. 343
-.k32

.0_9
.253
.237

-.Ok1
-.098

-.078
.012
.012

10

_s=aO + ___ Ian,sC°Sn(_nom - 601

n= 1

+ bn, s sin n (_Jnom - 601

Lag motion

0
I
2
3

5
6

7

8

9

10

E n, deg Fn, deg

5.160
-.123 ._33

• 036 -.080
-.108 -.015

-.032 -.007
-.063 .01k

.011 -.OOk

.000 -.020

.015 -.015

-.005 .005
• 01_ .018

10

 :E0+Z [Encosn(*no 0°/
n=l

+ F n sin n (_nom - 6°) 1

#09
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TABLE 82 - Concluded

FLIGHT 61, PARTIAL-POWER DESCENT

(e) Flapwlse bending moment

_nom'

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925
deg

6

21

36

51

66

81

96

111

126

1_1

156

171

186

201

216

231

2_.6

261

276

291

306

321

336

351

_nom _

deg

6

21

36

51

66

81

96

111

126

156

171

186

201

216

231

2_.6

261

276

291

306

321

336

351

5347

2019

-2359

-5_71

9166

7103

-1_93

-1812

-8Sk

4299

3797

3159

-_856

742

4253

_8_6

-1983

-3134

1095

3227

628

-_571

-375

2623

_612

1411

-4513

-2013

6732

6872

-1_77

-3919

-916

2417

_686

809

-2830

809

5684

4719

-256

-2929

809

2558

-12k6

-3704

-1518

2970

_213
99_

-_39

2387

_674

6138

-461

-_936

-1835

2215

4285

-723

-199

1356

68_3

_529

1076

-1266

922

1392

-203_

-307_

-1808

_050

1799

-929

-2808

3068

1332

2362

-GO4

-4945

-3925

_45

502

-2_75

798

1857

4967

3249

1_27

-166

-929

-2188

-331_

-3_76

-2093

2591

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-834

-2723

9097

3268

-6695

-3862

2_22

3806

2096

2015

-788k

-_628

-_286

-121_9

-12702

-10179

-93_9

-7_93

-68_2

-8779

-6858

2_05

-5a90

-2886

-1490

-1218

6086

-21

-3312

-3022

2364

-2538

-27_0

-3698

-3998

-646

2074

2364

-707

2302

3702

3693

-_614

-6885

-_280

-566

-610

-822

-5083

1414

6270

-2068

-6595

-7730

2330

-516

-3173

-10088

-7561

877

2499

-715

-4_t6

-S06

6210

5225

-8615

-11292

-8327

-1232

350

-b357

-4901

3133

1260

-2605

-7327

-7516

-2354

8729

-2306

-15402

-7981

2134

5554

-4545

-10565

-596

8938

W038

-7348

-15486

-9681

-988

2071

-4608

-3526

-2168

-2205

-3635

-4329

-4906

-5139

515_

-1504

-8818

-5526

-2723

1299

-5460

-9424

-2446

8643

-102

-5095

-9746

-5752

-2438

-956

-1460

(g) Blade torsional moment and pitch-horn load

-700

_07

7082

-3810

-7538

-8824

-1661

4868

5340

h135

-5470

-60_0

-9149

-136_3

-7_73

-7228

-6252

-67_0

-700

-3357

-3109

-1_16

-7570

-5519

4724

13860

5_12

5140

788

-2092

1988

10596

12516

7684

7700

-2268

-3740

2900

1236

2276

152k

_884

_8_

7236

5220

-220

51k0

788

132k9

18401

13524

14988

12206

11364

11145

17120

18218

13935

1632h

10358

11099

16982

11657

11685

12609

15619

11922

16946

15619

10211

15381

11977

6

21

36

51

66

81

96

111

126

lkl

156

ITI

186

201

216

231

246

261

276

291

306

321

336

351

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

-_07 -555

220

1005

377

-9k8

618

857

-109

-10_9

-1096

-_98

12

-kl

-1502

-1433

-543

171

-239

-1136

-858

-78

779

718

65

Pitch-horn

load, Ib

68

88

191

55

-12

192

1270

437

-685

75 63

765 157

196 48

-383 -53

-882 -59

-492 -5

210 68

-1 -11

-986 -120

-1071 -99

-466 54

5 11_

4 59

-354 -32

-584 -32

157 48

1006 135

235 176

258 94

411



TABLE 83

FLIGHT 62, PARTIAL -POWER DESCENT

(SEE FIG. 17, t = 6.9 SECONDS)

(a) Differential pressures

Ap, lb/sq in., at -

_nom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = x/c = XlC = x/c = x/c = XlC = XlC = XlC = XlC = x/c = x/c = XlC = x/c = deg
0.017 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.108 0.233 0.335 0.625 0.915

6 6.07 h. O0 2.85 1.79 1.1_

21 2.6h 2.Ok 1.77 .93 .kl

36 _.61 3.26 2.59 1.62 .8k

51 6.61 _.29 3.18 2.03 1.08

66 7.k6 _.81 3.k8 2.26 1.28

81 7.00 k.6_ 3.k2 2.22 1.2_

96 6.68 k.k7 3.3k 2.16 I.|9

111 6.5_ _._6 3.36 2.16 1.18

126 6.20 k.30 3.27 2.11 1.17

lkl 5.83 k.2k 3.27 2.10 1.13

156 5.09 3.97 3.11 1.97 1.Ok

171 3.69 3.25 2.77 1.71 .77

186 k.82 _.02 3.21 1.97 .86

201 5.93 k.78 3.56 2.26 1.05

216 _.59 3.k9 2.77 1.7k .8k

231 k.92 3.57 2.76 1.75 .87

2_6 6.21 k.23 3.10 2.03 1.07

261 5.83 3.99 2.98 1.90 1.03

276 6.2k _.21 3.11 2.01 1.07

291 5.07 3.57 2.77 1.75 .92

306 4.09 2.99 2.39 1.50 .72

321 k. Sk 3.20 2.36 1.52 .7_

336 k.k3 3.10 2.26 I._8 .75

351 5.42 3.22 2.44 1.61 .82

• k6 .08k 5.32 2.68 2.00 1.69 1.25 .kS .0_2 6

• 23 .038 k.17 1.97 1.40 1.15 .81 .26 -.019 21

.38 .063 k.17 2.03 1.60 1.kl 1.Ok .39 .030 36

• k9 .092 5.62 2.86 2.13 1.85 1.36 .53 .057 51

• 56 .107 7.62 3.9k 2.8k 2.33 1.71 .65 .073 66

.55 .101 7.93 4.09 2.93 2._3 1.73 .67 .063 81

.55 .105 7.6k 3.9k 2.81 2.34 1.65 .6_ .057 96

• 55 .101 7.60 3.96 2.86 2.36 1.67 .6_ .061 Ill

.56 .107 7.5k 3.92 2.83 2.36 1.67 .6k .071 126

• 55 .103 7.19 3.76 2.76 2.32 1.66 .6k .058 lkl

• 52 .092 6.80 3.56 2.62 2.23 1.57 .57 .030 156

.k3 .076 5.85 3.04 2.31 1.98 1.38 .52 .009 171

• _7 .090 k.9k 2.65 2.12 1.89 1.32 .k9 -.005 186

.53 .09k 6.30 3.39 2.61 2.23 1.59 .60 .030 201

• _ .090 5.15 2.65 2.01 1.77 1.25 .k6 .024 216

.k3 .084 k.91 2.51 1.95 1.71 1.23 .k8 .021 251

• 50 .103 5.96 2.99 2.2k 1.9k 1.4k .56 .Ok9 2k6

.k6 .078 6.60 3.26 2.kl 1.99 1.k3 .55 .0k0 261

.k8 .080 6.82 3.52 2.57 2.1k 1.51 .52 .030 276

.kO .061 6.31 3.17 2.32 1.92 1.37 .k8 .01k 291

.3k .050 5._k 2.71 2.02 1.70 1.17 .33 -.021 306

.5k .05_ k.9k 2.k6 1.85 1.56 1.11 .36 -.012 321

.33 .054 _.60 2.2k 1.70 1.kS 1.06 .5k -.012 336

• 3_ .057 4.5k 2.15 1.6k 1.39 1.01 .28 -.007 351

4p, lb/sq in., at-

_J rtom'

deg x/c = x/c =

0.017 0040

6 5 • 17 3o63 2.67 1.91 1.63 1 ._3

21 k. 15 2.98 2.23 1.57 1.37 1.23

36 k.93 3.k8 2.80 1.78 1.51 1.32

51 6.82 _.98 3.50 2.58 2.23 1.89

66 8.55 5.75 _..32 3.21 2.72 2.29

81 9.00 5.77 ti.37 3.26 2.77 2.30

96 8.97 5.75 k.38 3.29 2.76 2.31

I 1 I 8.56 5.77 k.31 3.22 2.7k 2.29

126 8.30 5.71 1¢.22 3. lk 2.66 2.22

1_1 7.75 5.66 k.06 2.99 2.57 2.15

156 6.32 k.62 3.48 2.52 2.21 1.87

171 5.5k k.lO 3.09 2.17 1.91 1.62

186 5.k6 k.05 3.05 2. I 5 1.87 1.58

201 6.1 _ 4.60 3.k9 2.52 2.16 1.85

216 5.22 5.85 2.83 2.00 1.75 1.51

231 5.17 3.78 2.79 2.00 1.75 1.50

2k6 6.ZL_ _,.75 3.42 2.51 2. 14 1.80

261 6.99 5.10 3.67 2.71 2.32 1.95

276 7.28 5.33 3.8 Is 2.8q 2.1,1 2.03

291 6.38 k.67 3.39 2.51 2.14 1.79

306 5.51 _.00 2.96 2.13 1.85 1.58

321 5.20 3.75 2.74 1.95 1.69 I .k3

3']6 '¢.55 3.20 2.37 1.68 1.45 1.28

351 k.8O 3._,0 2.kk 1.7k 1.k8 1.31

r/R = 085

x/c= x/e= x/c= x/c=
0.090 0.130 0.168 0.233

x/c = x/c=
0.335 0.500

• 93 .kk

• 79 .5_

.83 .38

1.25 .63

1.56 .81

1.58 .82

1.57 .79

1.55 .79

1.51 .76

1.47 .7k

1.28 .62

1.11 .51

1.10 .51

1.26 .60

1.02 .k?

.99 .k6

1.21 .59

1.27 .63

1.35 .65

1.18 .5_

1.03 .45

.9_ .39

• 8_ .37

• 85 .37

_nom'

x/c = x/c = x/c = deg

0.625 0.709 0.g15

._k .23 .057 6

• 38 .18 .050 21

._3 .21 .067 36

• 62 .31 .097 51

.73 .39 .150 66

.73 .38 .Ik6 81

.71 .37 .133 96

.72 .36 .090 111

• 68 .35 .116 126

.67 .35 .072 lkl

• 60 .31 .082 156

• 52 .26 .057 171

.52 .26 .063 186

• 60 .31 .077 201

.k9 .25 .061 216

• 50 .25 .059 231

.57 .31 .082 2k6

.60 .32 .105 261

• 62 .35 .103 276

.5_ .27 .075 291

.47 .22 .063 306

• _2 .21 .050 321

.k2 .19 .039 336

.kO .21 .037 351
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TABLE 83 - Continued

FLIGHT 62, PARTIAL-POWER DESCENT

(SEE FIG. 17, t = 6.9 SECONDS)

(a) Differential pressures - Concluded

Snore' r/R = 0.75

deg x/c = x/c = x/c = x/c = x/c =

0.017 0.090 0.168 0.233 0.335

6 3.19 1.66 1.25 .92 .62

21 2.96 I.k7 1.15 .8k .55

36 2.30 .97 .82 .58 .38

51 2.73 1.66 1.27 1.01 .70

66 3.87 2.71 1.97 I.$6 1.10

81 k.67 2.95 2.16 1.67 1.18

96 5.28 3.00 2.20 1.71 1.19

111 5.$9 3.03 2.27 1.78 1.23

126 5.73 3.06 2.33 1.85 1.2k

Ikl 5.57 2.87 2.22 1.75 1.15

156 k.96 2.31 1.87 1.k? .93

171 3.99 1.79 1.Sk 1.22 .75

186 5.25 1.53 1.39 1.1k .72

201 3.07 1.63 1.50 1.1k .72

216 3.07 1.78 1.k5 1.19 .7k

231 3.k8 2.03 1.6k 1.31 .81

2k6 3.88 2.32 1.80 1.k3 .91

261 k.35 2.57 1.93 I.k7 .98

276 k.86 2.73 2.Ok 1.56 1.Ok

291 k.8k 2.5k 1.90 1.k3 .gk

306 k.38 2.20 1.66 1.2k .82

521 3.70 1.75 l.k2 1.Ok .b5

336 3.09 1.57 1.28 .93 .bl

351 3.00 1.57 1.2k .92 .81

Ap, lb/sq in., at -

r/R = 0.55 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.625 0.915 0.017 0,090 0.168 0.233 0.335 0.625 0.915

• 20 -.089 1.76 .60 .53 .52 .k9 .I0 .113 6

• 16 -.108 1.10 .37 .33 .36 .36 .06 .096 21

• 12 -.111 .79 .17 .19 .29 .28 .01 .088 36

• 27 -.060 1.02 .27 .25 .31 .32 .03 .102 51

.k2 -.027 1.37 .kS .39 .kk .k3 .08 .112 66

• kS -.03k 1.75 .66 .53 .56 .52 .13 .125 81

.kS -.025 1.1k .36 .36 .kl .kl .09 .11k 96

.kS .013 .67 .18 .2k .29 .30 .09 .077 111

• 52 .069 .k8 .19 .23 .26 .22 .17 .013 126

.k7 .056 .37 .10 .18 .22 .19 .15 .01k lkl

• 38 .Ok7 .$5 .20 .23 .26 .21 .16 .018 156

.33 .035 .86 .36 .3k .3k .26 .18 .02k 171

.33 .037 1.28 .57 .k7 .k3 .3k .22 .030 186

.33 .039 1.7k .80 .61 .53 .kk .26 .039 201

• 33 .035 2.15 1.01 .Tk .65 .51 .29 .Okk 216

• 35 .030 2.51 1.17 .86 .75 .59 .30 .059 231

• kO .023 2.82 1.29 .95 .8k .68 .32 .089 2k6

• 38 -.Okk 3.17 1.kO 1.01 .9k .78 .25 .150 261

.30 -.Ok6 3.29 1.kk 1.03 .95 .79 .27 .IkO 276

• 33 -.062 3.22 1.39 1.00 .92 .78 .2k .lkk 291

• 28 -.075 3.05 1.30 .9k .88 .7k .22 .lkl 306

• 23 -.079 2.85 1.23 .90 .82 .70 .23 .122 321

• 20 -.091 2.72 1.11 .82 .77 .66 .19 .135 336

.19 -.091 2.32 .9k .69 .68 .59 .16 .125 351

_p, Iblsq in., at -

Snom' r/R = 0.40 r/R = 0.25 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0,158 0.300 0.600 0,910

6 .55 .38 .38 .10 -.053 .57 .2k .15 .08 .011 6

21 .k3 .32 .33 .08 -.060 .k8 .20 .12 .07 .010 21

36 ._2 .23 .27 .05 -.066 .k3 .17 .10 .06 .010 36

51 .26 .18 .26 .05 -.062 .37 .lk .08 .05 .010 51

66 .22 .17 .25 .05 -.06k .3k .13 .07 .Ok .007 66

81 .17 .Ik .23 .Ok -.068 .32 .11 .07 .Ok .002 81

96 .lk .09 .20 .02 -.073 .28 .09 .05 .03 .002 96

Ill .13 .08 .lk .06 -.03k .23 .08 .Ok .Ok .010 111

126 .13 .12 .05 .15 .Ok5 .23 .09 .06 .06 .037 126

lkl .20 .15 .09 .16 .Ok6 .27 .11 .08 .06 .037 Ikl

156 .33 .22 .13 .18 .051 .3k .15 .10 .08 .Ok5 156

171 .kS .30 .18 .21 .059 .38 .17 .11 .09 .Ok6 171

186 .6k .37 .23 .23 .063 .kk .20 .13 .09 .Ok6 186

201 .83 .k6 .29 .26 .067 .k9 .23 .16 .11 .053 201

216 .97 .5k .33 .27 .068 .$6 .27 .19 .12 .053 216

231 1.07 .60 .38 .28 .062 .59 .28 .19 .11 .Ok6 231

2k6 1.10 .63 .kk .25 .035 .61 .30 .20 .12 .Ok2 2k6

261 1.08 .6k .52 .19 -.017 .6k .31 .20 .11 .025 261

276 1.03 .63 .5k .18 -.039 .75 .36 .23 .12 .022 276

291 1.00 .6k .5k .18 -.039 .91 .k2 .28 .15 .03k 291

306 .99 .66 .5k .18 -.Ok1 .78 .35 .21 .12 .038 306

321 .91 .62 .k9 .21 -.005 .77 .3k .19 .12 .031 321

336 .81 .56 .k9 .15 -.Ok2 .82 .36 .20 .08 .017 336

351 .69 .k7 .kk .13 -.Ok6 .6k .28 .16 .07 .006 351
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TABLE 83 - Continued

FLIGHT 62, PARTIAL-POWER DESCENT

(SEE FIG. 17, t = 6.9 SECONDS)

(b) Section aerodynamic loading

Section aerodynamic loading, _, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

_nom'

deg

6
21

51
66
81
96

111
126
1_1
156
171

186
201
216
231
246
261

276
291
306
321
336
351

2.35
1.97

1 .69
1 .b,4
1 • 30
I .21

.97

.89
1.22

I ._,0
1.77
1.98
2.22
2.59

2.89

2.92
3.05

3.04

3._._

W.20

3.k4

3.31

3.16

2.55

3.30
2.67
I .9_
I .Th
I .61
1.30

.95
1.07
1.6 h
I .97
2.6t_
3.36

4.05

4.91
5.50

5.92

6.03

5.78

5.55

5.54

5.59

5.46

4.78

4.07

5.87

3.88

2.57

3.28

h.76

6.18

4.34

3.05

2.82

2.3_

2.79

3.76
5.07

6.56

7.85

8.9_

10.01
10.74
11.02
10.6_
10.07

9.5h
8.85

7.64

9.77
8.63
6.Oh

10.29
16.15
17.79
18.h8
19.33
19.99

18.80
15.66

12.71
11.46
11.62
11.8_
13.12

14.73
15.5_

16.50

15.33

1_._0
lq.87
9.59

q.37

16.3_
13.66
15.70
21.96
27.08
27.61

27.42
26.83
26.10
2k.99
21.44
18.68
18.50
21.18

17.32

17.21
20.95

22.48

23._6

20.5S

17.86

16._4
14.6_
14.89

18.2k
12.48
1W.67
19.84
25.91

26.68
25.60
25.74
25.66
2_.98
23.37
20.kl
18.50

23.03

18.11
17.65
20.88

21.83

22.76
20.64

17.23
16.16
18.09
lk.33

21.57
10.4W
17.52
22.91

25.96
25.08
24.32
24.1k
23.57

22.98

21.31
17.19
20._3
23.9W

18.56
18.95
22.56

21.25

22.31

18.96
15.73
16._0
16.03
17.54

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 14.238

1 .479

2 -.058

3 .023

.053

5 .026

6 .000

7 .018

B .009

9 .000
10 -.018

-.I_26

.944

-.029

-.009

-.006

.00_

.000

- .006

.006

.000

IO

0S = A0 + n,s cos n (_nom " 60)

÷ Bn, s sin n l_no m - 60)]

Flap motion

an,s, deg bn,s, deg

0 3.199
I -2.746
2 .432

.069

.029
5 .057
6 .078
7 -.033

8 -.049

9 .082

10 .020

.049

.024

.175

.078
-.033

-.008
• 024
.000

-.02 b,
-.0_1

10

;3S= aO+ /i-- [an,s COS n (d/nom - 6°)
n = 1

+ bn,s sin n (_nom- 6°I

Lag motion

0
1
2
3
4
5

6
7
8
9

10

E n, deg F n, deg

6.117
-.003 .182
-.022 -.Ok5
-.005 -.016

-.004 -.009
• 000 -.015

-.003 -.001
-.OO1 -.OOT
-.004 .01_

• 003 .000

-.005 .000

=E0+

+ F n

10

IEn c°s n(_nom - 6°)

n=l

sin n (_nom - 60)]
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TABLE 83 - Concluded

FLIGHT 62, PARTIAL-POWER DESCENT

(SEE FIG. 17, t = 6.9 SECONDS)

(e) Flapwise bending moment

_nom'

deg

6

21

36

51

66

81

96

111

126

156

171

186

201

216

231

2_6

261

276

291

306

321

336

351

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 "_r/R = 0.450 r/R : 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

971

1011

1051

1821

I_33

1251

_751

2699

1536

1057

1103

1513

1581

761

-733

567

8O6

761

-528

_64

99

966

1638

111

-215

-116

363

1122

I411

2310

3671

2962

957

1081

1081

I155

1394

462

-17

1287

1287

611

107

-693

173

1130

8_2

239

154

1SG

1157

1483

2061

kk]9

kk02

kSk7

2631

1690

1700

1944

1727

1031

1139

-427

-275

784

1213

2301

4600

4180

4295

3389

1547

1376

1719

908

574

1128

-147

989

505

1640

3417

2793

3162

3426

3417

2229

2177

1244

1244

1411

663

1112

1736

696

560

-280

497

1229

750

488

-189

422

-132

-971

-895

-332

-218

-65

-695

-472

-1537

-1238

-1889

-1097

-1123

-1326

-639

-1088

-747

-150

-458

417

975

-11

-210

328

1721

1054

1024

169

746

1363

-279

-2020

-3851

-4170

-3593

-2607

-3314

-2777

-2448

-1025

-920

-1041

-1940

-1485

-2809

-3400

-4194

-4681

-3148

-1595

-3222

-2735

-680

-282

737

-2102

-5214

-5941

-3928

-3431

-3028

-3049

-1229

-1663

-2467

-1686

-3752

-3103

-4497

-4329

-4409

-5314

-4584

-3146

-4796

-3132

-2562

-3511

-752

-3059

-4752

-45_I

-kilO

-3774

-3124

-3387

-1840

-2146

_/nom '

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

3C6

321

336

351

(f) Chordwise bending moment

Chordwlse bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.5"/5 r/R = 0.825

467

4732

1981

694

3592

-38

-2399

1981

776

-2789

-1715

-5020

-8748

-7885

-10897

-12183

-7722

-8194

-7771

-3489

-k287

-5752

-738

1020

-k23

49

-1872

-2930

-3028

-5144

-5551

-k330

-2621

-2654

-2768

-4803

-6952

-5242

-6349

-6170

-4998

-35_9

-4379

-3272

-4737

-4835

-2035

-521

7117

3541

4509

4109

1469

3101

3565

1325

3645

6205

3037

2397

2781

781

3245

4285

2733

4573

$597

2093

2653

4429

3197

5245

15518

13679

14549

14466

13661

14933

15061

13359

14576

16186

13734

13515

14732

12746

14594

IS006

13871

14658

16113

12929

14146

15043

13332

14475

(g) Blade torsional moment and pltch-horn load

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

]36

351

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

25 -18

73 101

-127 -245

-14 -142

425 249

535 271

387 131

376 177

0 -22

-301 -212

Pitch-horn

load, Ib

63

67

40

50

89

113

107

87

64

34

-426

-526

-593

-449

-575

-779

-k47

-155

122

52

-168

-141

15

87

-238 I1

-435 -I

-448 -7

-90 4

-306 2

-450 -17

-199 10

104 48

237 76

354 65

26 47

-66 37

52 k5

48 57

416



TABI,E 84

FLIGHT 62, PARTIAL-POWER DESCENT

(SEE FIG. 17, t = 18.9 SECONDS)

(a) Differential pressures

_p, lb/sq in., _tt -

r/R = 0.95 r/R = 0.90 __nom'.om _

eg x/c = x/c = x/e = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/e = x/e = x/c = x/_ = de s
0.017 0.09Q 0,168 0,233 0.335 0,625 0.915 0.017 0.090 0.168 0.233 0.335 0.626 Q,91_

6 4._2 3.28 2.61 1.65 .82 .kl .065 6.19 3.13 2.30 1.92 1.35 ,50 .019 6

21 4.28 3.16 2.55 1.56 .72 .36 .055 4.88 2._8 1.83 1.63 1.1_ .kl -.007 21

56 4.42 5.30 2.6_ 1.61 .73 .36 .050 5._0 2.75 2.00 1.75 1.18 ._2 -.012 ]6

51 2.87 2.36 2.00 1.12 ._9 .27 .036 4.10 2.05 1.51 1.39 .95 °33 -.02_ 51

66 k.10 2.82 2.28 1.29 .60 .32 .076 2._5 1.21 .9_ .96 .72 .29 -.005 66

81 _.10 2.85 2.20 1.36 .67 .3k .075 3.9_ 1.91 1.46 1.29 .92 .33 .005 81

96 5.85 3,7_ 2,68 1,76 ,93 ._b .109 _,90 2._2 1.79 1,59 1,17 ,_6 ,040 96

I 7.29 _.59 3.28 2.16 1.20 .56 .118 6.82 3.45 2.55 2.10 1.55 .59 .075 111

26 8.83 5.70 3.79 2.60 !.5_ .67 .1_7 7._6 3.81 2.86 2._5 1.77 .71 .091 126

_1 6._2 b.78 3.4_ 2.26 1.22 .59 .107 7.19 3.88 2.75 2.29 1.66 .61 .05_ 1_1

56 4,78 _.01 3.20 2.00 .95 ._7 .069 5.57 2.92 2.18 1.89 1.33 ._9 .005 156

71 3.17 2.62 2.26 1.30 1.51 .33 .060 k.l_ 2.16 1.58 1.39 .95 .31 -.OkO 171

86 2.33 2.07 1.88 1.05 .43 .28 .067 3.11 1._5 1.15 1.07 .77 .30 -.016 186

01 3.95 2.93 2.36 1.k5 .72 .37 .072 k.71 2.31 1.76 1.53 I.I1 .kk .02k 201

16 k.76 3.31 2.59 1.60 .80 .kO .076 5.30 2.65 1.93 1.6_ 1.19 .k6 .025 216

31 3.95 2.93 2.35 1._5 .70 .36 .061 5.03 2._9 1.82 1.56 1.13 ._0 .009 231
46 3.3_ 2.58 2.12 1.28 .5_ .29 .Ok8 _.1_ 2.05 1.7_ 1.35 .98 .3k -.OIk 246

61 3.97 3.03 2.38 1.k5 .6k .33 .OSk k.35 2.16 1.6_ 1.k2 1.01 .37 -.021 261

76 4.25 3.1_ 2.38 1.51 .69 .3_ .055 _.66 2.31 1.73 1.52 1.08 .38 -.012 276

91 k.80 3.39 2._7 1.65 .82 .38 .067 4.80 2.38 1.77 1.5k 1.11 .k2 .007 291

06 7.29 k.71 3.28 2.22 1.25 .55 .101 _.98 2.55 1.97 1.67 1.25 ._9 .033 306

21 6.32 k.3_ 3.13 2.06 1.04 .52 .080 6.16 3.13 2.35 1.96 1.39 .51 .0t4 321

36 _.k2 3.28 2.59 1.59 .76 .39 .067 5.12 2.57 1.89 1.65 1.15 ._4 .016 336

51 5.32 3.69 2.82 1.78 .88 .kl .067 5.62 2.81 2.09 1.77 1.28 ._7 .01_ 351

_p, lb/sq in., st -

deg x/c = x/c =

0.017 0.040

6 6.67 4.89 _.55 2.60 2.25

21 5.35 3.92 2.91 2.Ok 1.81

36 5.52 _.03 3.09 2.08 1.83

51 _.96 3.58 2.6] 1.78 1.56

66 3.3k 2.k8 1.79 1.19 1.03

81 _.80 3.39 2.62 1 • 87 1.63

96 k.98 3._2 2._9 1.80 1.50

111 6.82 q.75 3.53 2.51 2.20

126 6.99 5.Ok 3.72 2.76 2.3k

1_1 6.31 _.39 3.22 2.30 2.00

156 3.99 2.51 2.01 1.28 1.15

171 3.19 2.12 1.57 1.1k .96

186 _.71 3.39 2.5_ 1.79 1.55

201 S .26 3.8k 2.79 2.00 1.70

216 5.k9 3.85 2.9k 2.07 1.81

231 5.22 3.73 2.76 1.96 1.69

2_,6 k.56 3.29 2.k9 1.70 1._7

261 k,61_ 3, 36 2,52 1.71 1 ok9

276 _,.82 3._8 2.62 1.77 1.55

291 _..59 3.39 2.49 1.71 1.51

506 5.71 k. 17 3.09 2.22 1.87

321 5._6 k.01 2.89 2.09 1.79

336 5.71 k.13 2.98 2.12 1.83

351 5.9k k.3k 3.1k 2.27 1.95

r/R = 0.85

x/c = x/c = x/e = x/c =
0090 0.130 0.168 0.233

V/no m ,

x/c = x/c = x/c = x/c = x/c = dee
0.335 0.500 0.625 0,769 0.915

1.90 1.28 .63 .60 .30 .090 6

1.5k 1.03 .k6 .50 .23 .052 21

1.64 1.07 .k7 .kS .21 .Ok6 36

1.]2 .84 .33 .38 .18 .02k 51

• 95 .61 .22 .3_ .15 .018 66

1,4_ °96 .kS .k9 .25 .072 81

1.30 .85 .38 ._2 .22 .0_8 96

1.85 1.2k .60 .58 .31 .099 111

1,99 1,36 .71 ,67 ,36 ,107 126

1.70 1.17 .56 °56 .30 .077 I_I

1.07 .69 .26 .3k .13 .007 156

.89 .5_ .20 .$1 .I_ .018 171

1.37 .91 ._0 ._ .21 .05_ 186

1.50 .99 .h7 .k9 .26 .077 201

1,55 1,03 .k9 ._9 .25 .065 216

1.k6 .97 ._ .49 .22 .050 231

1.30 .8_ .36 .k3 .21 .033 2_6

1.31 .86 .36 .42 .19 .02_ 261

1,32 .87 .3_ ,_1 ,19 ,026 276

1.32 .86 .37 .4k .22 .035 291

1.60 1.07 .50 .51 .27 .035 306

1.57 1.02 .51 .53 .27 .O7k 321

1.58 1.02 .k9 .kS .25 .026 ]36

1.66 1.10 .52 .53 .26 .063 351
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TABLE 84 - Continued

FLIGHT 62, PARTIAL-POWER DESCENT

(SEE FIG. 17, t = 18.9 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

@nora' r/R = 0.75 r/R : 0.55 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0.335 0.6_ 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0._15

6 4.69 2.79 2.12 1.70 1.12 .48 .066 3.52 1.63 1.17 1.01 .78 .42 .063 6

21 k.5S 2.27 1.81 1.41 .89 .37 .037 2.52 1.23 .90 .80 .65 •35 .054 21

36 4.34 2.39 1.85 1.53 .94 .37 .026 2.39 1.12 .83 .74 .59 •34 .049 36

SI 3.78 1.76 1.$3 1.19 .68 .28 -.006 2•98 1.42 1.01 .87 .68 .36 .057 51

66 3.18 1.55 1.32 1.04 .60 .24 -•025 3.16 1.47 1.05 .92 .74 .34 .093 66

81 3.02 1.61 1.37 1.07 .61 .26 •011 2.63 1.27 .92 .80 .64 •36 •053 81

96 2.95 1.74 1•43 1.19 .74 .32 .035 2.65 1.26 .91 •80 •64 •34 .058 96

111 3.09 1.81 1.50 1•19 .74 .31 .011 2.69 1.25 .91 •80 .65 .31 .082 111

126 3._5 2.11 1.73 1.39 .91 .38 .016 3.02 1.39 .97 .86 •68 .29 .086 126

141 3.84 2.24 1.78 1.38 .89 .35 •004 2.45 1.10 .81 .73 •61 .27 .074 141

156 3.53 1.60 1.37 1.05 •62 .26 .018 1.99 .94 .70 .62 .50 .27 .033 156

171 2.8] 1.16 1.02 .79 .43 .1T -.006 1.99 .91 .67 .57 .47 .26 .034 171

186 2.62 1.47 1.21 1.00 .62 •26 .009 2.03 •96 •72 .64 .$I .28 .038 186

201 3.1_ 1.82 1.45 1.16 .74 .31 •030 2.56 1.12 .82 .71 .56 °30 •045 201

216 3.7_ 2.25 1.73 1.38 .89 •38 •032 2.73 1.31 .94 •80 .62 •34 .046 216

231 4.27 2.56 1.94 1.54 .98 .40 .035 3.54 1.68 1.21 1•02 .77 o_0 •064 231

246 3.96 1.99 1.61 1.25 .76 .31 .023 2.87 1•37 .99 •87 .68 .38 .045 246

261 3.61 1.88 1.53 1•19 •73 .29 .013 2.24 1.04 .77 .67 .54 .31 .036 261

276 3._8 1.81 1.50 1.16 .70 .28 .013 1.99 .89 •66 •59 .47 .25 .014 276

291 3.43 1.79 1.48 1.15 .70 .28 .016 1.73 .78 •58 .52 .42 .25 .018 291

306 3.43 1.83 1.49 1.16 .72 .29 •023 1.09 •60 .48 .kk .37 .22 .013 306

321 3.52 1.98 1.58 1.25 .82 .35 .032 1.73 .76 .57 .49 .40 .24 .019 321

336 3.87 2.06 1.61 1.26 .80 •33 .026 2.10 .98 .73 •64 .51 •27 .025 336

351 3.91 2.20 1.73 1.37 .88 .37 .030 3.13 1.48 1.05 .88 .68 .35 .050 351

Ap, lb/sq in., at -

_nom' r/R = 0.40 r/R = 0.25

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600

6 1.76 1.04 .59 .39 .098 .87 •41 .26 •16

21 1.42 .84 .50 .35 .092 •66 .kO .29 .15

36 1._5 .76 .46 .33 .090 .69 .35 .22 .16

51 1.36 .75 .47 .35 .098 •78 .34 .21 .11

66 1.39 .71 .48 •32 .061 .66 .31 •22 •13

81 1.34 .77 ,47 .38 .098 .81 •41 •25 •14

96 1.36 .75 .46 •34 .094 .60 .32 •23 .15

111 1.27 .72 .47 .31 •068 •64 •34 .20 .13

126 1.21 •68 .46 .27 •041 .59 .27 .17 •11

1_1 1•11 .63 •43 .26 •042 .73 •33 •20 .12

156 1.01 .56 .33 .28 .073 .71 .35 •20 •12

171 .97 .54 .33 .27 .073 .60 .27 .17 .11

186 1.16 .63 .38 •29 •081 .75 •34 .22 .12

201 1.15 .66 .40 •30 •082 •95 •_k .29 .17

216 1.26 .72 .43 •33 •088 •86 •46 .29 •27

231 1.55 .86 .51 .36 .096 .77 •46 .32 .17

246 1.55 •86 .52 •36 .085 •68 .38 .24 •20

261 1.16 .66 .39 .29 •064 .79 .43 •31 .25

276 .93 .52 .31 .26 .066 •54 .30 •20 .15

291 .68 .40 .24 .23 .057 .5_ .28 .21 .17

306 .62 •36 .22 .22 .060 .56 •25 .15 .10

321 .81 .46 .28 .25 .068 .77 .35 .21 •11

336 1.25 .68 .kl .31 .079 .90 •41 .25 .13

351 1.64 .86 .51 .35 •096 .92 •_6 .29 .14

_J P.om '

x/c = deg

0.910

.O?k 6

• 071 21

• 100 36

.083 51

.046 66

.071 81

.071 96

• 065 I I I

• 062 126

.064 141

• 069 156

• 080 I"/'1

• 076 186

• 085 201

• 137 216

• 172 231

• 098 246

• 100 261

.080 2?6

.089 291

• 051 306

• 046 321

• 063 336

• 055 351

4i8



(b)

TABLE 84 - Continued

FLIGHT 62, PARTIAL-POWER DESCENT

(SEE FIG 17, t = 189 SECONDS)

Section aerodynamic loading

_nom,

deg

6
21
36

51
66
8t
96

111
126

141
156
171
186
201
216

231
2_6
261
276
291
3O6
321
336

351

Section aerodynamic loading, l, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

4.25

3.87

3.82

3.56
3.29

3.95

3.48

3.34

2.92

3.37

3.41

2.99

3.55

4.64
5.30

4.78

4.13
4.94
3.27

3.37
2.67

3.39
4.02

4.35

9.37

7.93

7.39

7.56

7.36

7.56

7.44

7.03

6.1,,7

5.06
5.66

12.20
9.5h
8.87

10.55
11.02

9.71
9.6_
9.61

10.20
8.65

7.39

17.86
14.96
15.29
11.82
10.15
10.50

11.67
11.77
13.85

14.10
10.90

21.93
17.74
18.16
15.21
10.86
16.42

15.25
21.69
23.27

20.12

12.16

20.57

16.60
17.79
13.72

9.35

13.24
16.99

23.29
26.33

24.92

19.34

5.51

6.30

6.48

7.05

8.28

8.22

6.34

5.25

4.17

3.92

_.82

6.70

8.37

7.11

7.58
8.52
9.72

12.16
10._2

8.19
6.95

6.31
5.05
6.15
7.56

10.69

7.92
9.77

11.79

14.27
15.88
12.98
12.17
11.7_
11.69
11.89
13.01

13.25
lh.22

9.96 13.81
15.57 10.70
17.22 16.21
17.88 17.81
16.93 16.6_
14.86 14.23
15.02 14.70

15.34 15.65
15.09 16.20
18.49 17.95
17.98 20.80

17.90 17.28
19.20 18.88

17.55
16.51
16.95

12.02
14.8_
15.13
20.08
2_.93

30._3

25.04
20.60

16.28

10.98

15.73
17.69
15.55
13.25
15.37
15.96
17.65

25.22
22.73
17.16
19.35

(c) Harmonic analysis oI blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1
2
5

4

5

6

7

9
10

14.682
-.491

.OSO

.117

.009
.OOO

.OCO
-.003
-.003

.015
-.009

1.910

-.015

.044

-.023

.020

.061

.025

.012

.025

.012

I0

8s=A0+ _ !An,s c°sn (_nom- 6°)

n=l L

+ Bn, s sin n (_nom 60) I

Flap motion

an, s, deg bn, s, deg

3
I

2

3
4
5

6
7
8
9

10

3.529
-2.305

.167

-.094

.033

-.110

-.016

.016

-.012

-.016
.012

.343

.685

.122

.012
-.078

.057

-.020

.004

.012

.000

i0

_S: a0 + I lan,s c°sn (_nom - 6°I
n=l

+ bn, s sin n (_nom- 6°)1

Lag motion

0
1

2
3
4
5
6
7

8
9

10

En, deg Fn, deg

7.271
-.005 .178
.000 .036

-.007 .00_

-.008 -.018
-.015 -.014
-.007 -.011
-.005 .000

-.001 -.001

-.003 -.007
-.008 .007

=E0+

+ F n

10

I [Enc°sn(_n°m- 6°)

n=l

sin n (_nom - 60)]

4]_9
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TABLE 81 - Conc_-ded

FLIGHT 62, PARTIAL-POWER DESCENT

(SEE FIG. 17, t = 18.9 SECONDS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

_nom'

deg r/R = 0.150

6 2204

21 665

36 927

51 -418

66 1326

81 790

96 1942

111 1440

126 1132

141 2534

156 699

171 I850

186 1486

201 -1592

216 653

231 551

246 631

261 -373

276 -1057

291 38

306 2398

321 881

336 95

351 425

r/R = 0.275

1262

-149

-1658

-1669

-561

1023

932

1089

1312

1568

2112

1320

-784

-1733

-1617

58

619

-710

-#79

536

1997

1675

-198

-223

r/R = 0.3V5 -r/R = 0.450

199

-136

-2215

-1817

-1455

642

886

1437

2142

1681

2748

1112

-777

-1067

-1492

-63

-325

-344

-63

1871

2784

2613

859

63

r/R = 0.575

-1426

-1521

-3210

-3697

-2781

-1302

129

1007

1751

1694

1837

-110

-1541

-2_18

-2227

-1636

-2256

-596

-253

1569

2361

1980

1264

-I10

-I187

-3775

-3854

-5033

-3035

-1663

581

2218

2033

2940

1373

-219

-1381

-2886

-3942

-4276

-2463

-527

1717

1039

1065

1919

2456

441

r/R = 0.650

-3103

-6705

-6755

-6367

-5073

-2904

-417

1653

2618

1872

31

-496

-2825

-4088

-6964

-7332

-3999

-1850

847

-218

-1342

877

1971

-825

r/R = 0.800

-4555

-7102

-7437

-3828

-2892

-1940

-439

1198

2495

429

-230

-1799

-591

-5047

-7385

-6532

-4932

-785

-795

-607

-1491

-717

968

-84

r/R = 0.925

-3854

-4555

-4643

-3336

-1818

-2161

-2248

-2446

-2504

-2511

-2811

-2102

-1139

-4855

-5220

-3730

-4154

-1066

-2460

-1986

-2489

-3022

-1803

-1526

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -
t_nom,

deg r/R = 0.150 r/R = 0.3'/5 r/R = 0.575 r/R = 0.825

6 7

21 951

36 2058

51 3784

66 430

81 -3575

96 -2533

III -3201

126 -4015

141 -2940

156 -4926

171 -5366

186 -2761

201 -3363

216 -4275

23l -5952

246 -7433

261 -6326

276 -5317

291 -5854

306 -6554

321 -3575

336 -3673

351 -3135

1319

2800

3403

49

-1937

-42O0

-3451

-3403

-4624

-3891

-4884

-2914

-65

-570

-684

-3647

-4672

-4217

-4054

-3858

-4835

-4412

-4217

-3679

7087

9583

8207

3839

2847

3631

2095

3231

3967

1775

3887

5599

5839

7231

5423

3839

2959

3503

4015

4287

4559

1823

3391

5311

14594

15839

14704

13057

12581

13524

11776

12407

13771

11685

13368

13414

13396

15308

14118

13688

12773

13057

13606

13313

13231

11849

13139

14228

(g) Blade torsional moment and pitch-horn load

_nonl'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

-145 -38

-15 72

-312 ,131

-588 -229

-557 -362

-339 -204

-485 -291

-369 -97

-15 65

128 188

-22 51

-688 -541

-793 -434

-786 -283

-883 -254

-666 -63

-487 -234

-270 50

-379 -14

-528 -186

-456 -266

-27 130

-5 -88

-242 -1

Pitch-horn

load, lb

20

44

-II

-52

-25

-2

I

11

45

90

58

26

-4

0

11

17

5O

74

55

30

14

34

52

-2
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TABLE 85

FLIGHT 63, PARTIAL-POWER DESCENT

(a) Differential pressure8

ap, Ib/sq in., at -

q/nora' r/R = 0.95 r/R = 0.90 Cnom'

deg XlC = x/c = XlC = XlC = x/c = x/c = x/c = Xlc = XlC = XlC = x/c = x/c = x/c = XlC = deg
0.017 0.090 0,168 0.233 0.335 0.625 0.915 Q.O|7 0,090 0.168 0.233 0.336 0.625 0.915

6 7._k k.61 3. k6 2.31 1.24 .55 .072 8.33 k.23 3.08 2.58 1.60

21 6.10 k.ll 3.21 2.09 1.09 .51 .073 7.65 3.83 2.82 2.k0 1.k7

36 5.k8 3.8k 3.08 1.96 .96 .k7 .Ok9 6.69 3.39 2.60 2.25 1.32

51 k. O0 3.05 2.62 1.61 .62 .]k .006 5.21 2.61 2.09 1.8] .98

66 1.16 1.19 1.k2 .60 .0] .1_ -.02k 2.39 I.I1 .96 .9k .35

81 5.08 3.79 3.19 1.82 .76 .kO .032 .Ik -.Oh .kS .80 .39

96 10.00 7.90 k.99 3.k7 1.9k .83 .Ikl 6.92 3.93 3.3k 3.10 1.92

Ill 9.kO 6.02 k.kl 3.00 1.69 .71 .085 11.16 5.83 k.22 3.53 2.1k
126

lkl

156

171

186

201

216

231

2k6

261

276

291 8.60 5.07 3.65 2.61 1.61

306 7.92 k.kk 3.17 2.2k 1.33

321 5.73 3.52 2.65 1.79 .98

3]6 6.29 3.97 2.99 2.01 I.IO

351 8.kO 5.09 3.70 2.53 I._k

6.19 k. ll 3.26 2.12 1.11

5.95 3.96 3.13 2.02 1.01

5.72 3.86 3.07 1.99 1.00

6.12 k.05 3.19 2.06 1.08

6.52 k.20 ].26 2.14 1.13

6.52 4.13 3.13 2.11 1.16

6.85 4.27 3.23 2.18 1.21

7.38 k.5] 3. k3 2.33 1.3k

7.k8 k.82 3.63 2.36 1.23 .55 .06k 8.62 k.33 3.15 2.63 1.57

5.21 3.60 2.92 1.85 .90 .kS .060 5.78 3.01 2.30 2.0_ 1.20

5.67 3.86 3.15 2.04 1.Ok .53 .089 5.87 3.06 2.k2 2.20 1.29

.5k .080 6.6k 3.k5 2.62 2.31 l.k0

.50 .061 6.37 3.21 2.50 2.20 1.27

• 51 .076 5.71 2.86 2.27 2.06 1.18

.54 .08k 5.77 2.9] 2.28 2.07 1.2k

.5k .085 6.3k 3.22 2.43 2.16 1.29

• 56 .109 6.5k 3.kl 2.52 2.22 1.41

• 57 .111 7.56 3.8] 2.8k 2.kk 1.53

• 65 .135 8.10 k.14 3.0k 2.62 1.6k

.77 .185 9.47 k.55 3.33 2.80 1.81

.61 .125 6.10 3.03 2.29 1.98 1.26

• 50 .107 2.14 1.1_ 1.10 1.21 .7k

.52 .089 6.25 3.23 2.kk 2.15 1.32

.6k .105 8.13 k.27 3.12 2.66 1.6k

.62 .030 6

.57 .020 21

.50 -.018 36

.32 -.072 51

.10 -.137 66

• 23 -.083 81

• 78 .050 96

.75 .050 111

• 58 -.002 126

.48 .OOk lkl

• 55 .029 156

.56 .02k 171

• 50 -.OOk 186

.k7 .000 201

• 53 .026 216

• 55 .050 231

.57 .063 2k6

.62 .069 261

.71 .085 276

• 76 .12k 291

• 52 .069 306

.38 .018 321

.5k .041 336

.67 .059 351

Ap, lb/sq in., at -

nom,

deg

6

21

36

51

66

96

r/R = 0.85

x/c = x/c = x/c = x/c = x/c = x/c =
0.017 0,040 0,090 0,130 0.168 0.233

8.6_ 6.05 4.31 3.30 2.78 2.2P

8.06 5.92 4.12 _.I_ 2.66 2.18

7.27 5.46 3.73 2.80 2.h3 2.C0

5.52 _.00 2.79 2.02 1.77 1.46

2.86 2.03 1.57 1.I_ .97 .77

.59 .28 .kl .22 .25 .3_

k.5o 3.k3 2.50 1.93 1.70 I.h2

111 10.32 8.79 5.27 _.17 3.53 2.87

126 9.37 6.36 k.36 3.28 2.79 2.23

141 5.79 k.h2 ].11 2.]0 1.99 1.66

156 6.17 4.62 3.2] 2.58 2.10 1.77

171 6.77 5.17 3.60 2.71 2.36 1.96

186 6.55 k.79 5.32 2._6 2.1k 1.77

201 5.62 k.2k 2.99 2.15 1.88 1.58

216 5.62 k.23 2.97 2.17 1.92 1.61

231 6.05 k.57 3.17 2.kl 2.06 1.76

246 6.90 k.96 3.5_ 2.76 2.33 1.98

261 8.30 5.71 3.98 3.09 2.58 2.16

276 8.55 5.88 _.19 3.28 2.73 2.27

291 6.5k k.53 3.23 2.k3 2.11 1.81

]06 3.09 2.27 1.70 1.2k 1.10 .98

321 2.99 2.20 1.65 1.30 1.10 .96

336 6.55 _.98 3.33 2.56 2.19 1.86

351 8.12 5.82 k.12 3.16 2.67 2.23

xlc= x/c= x/c = x/c =
0.335 0.500 0.625 0.769

1.51 .76 .67 .36

1.kk .70 .62 .33

1.35 .61 .55 .28

• 95 .38 .37 .18

•_6 .08 .15 .06

• 15 -.07 .07 .01

1.03 .46 .47 .25

1.90 .92 .73 .38

I.k6 .67 .58 .30

1.12 .52 .h8 .26

1.19 .58 .53 .30

1._5 .66 .59 .31

1.20 .55 .51 .27

1.07 .49 ._8 .25

1.09 .53 .51 .29

1.18 .60 .56 .32

1.3k .71 .61 .]k

I._6 .75 .65 .37

1.54 .81 .71 .40

1.25 .69 .65 .36

• 69 .33 .37 .20

• 62 .27 .33 .20

1.22 .61 .55 .32

1.k8 .76 .67 .37

I_nOE_ '

degx/c =

0.915

• 106 6

.0911 21

.070 36

.016 51

-. 0_,0 66

-.05k 81

• 058 96

• 12k Ill

• 064 126

• 058 lkl

• 080 156

• 07_ 171

• 056 186

• 050 201

• 080 216

• 096 231

• 108 2k6

• 122 261

.Ik2 276

.126 291

•OkO 306

.050 321

.09_ 336

• 112 351
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TABLE 85 - Continued

FLIGHT 63, PARTIAL-POWER DESCENT

(a) Differential pressures - Concluded

ap, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0.09Q 0.168 0.233 0.335 0.625 0.915

6 5.96 3.53 2.59 2.00 1.41 .61 .125 3.61 1.82 1.22 1.04 .81 .45 .I15 6

21 6.49 3.57 2.63 2.01 1.41 .61 .118 _.05 2.04 1.36 1.15 .89 .48 .120 21

36 6.36 3.27 2.46 1.88 1.30 .5_ .095 _.02 2.02 1.34 1.14 .88 ._5 .111 36

51 5.37 2._4 1.97 1.48 .97 .38 .059 3.50 1.73 1.15 .99 .77 .41 .101 51

66 4.00 1.57 1.30 1.08 .63 .26 .035 2.88 1.42 .94 .83 .65 .36 .096 66

81 2.90 1.1_ .94 .82 .45 .19 .024 2.60 1.31 .86 .76 .62 .33 .101 81

96 2.02 .88 .80 .70 .43 .22 .035 2.49 1.23 .81 .72 .59 .32 .094 96

Ill 3.28 2.32 1.80 1.48 1.00 .43 .082 2.31 1.12 .73 .66 .56 .28 .075 111

126 k.22 2.11 2.11 1.69 1.13 ._9 .090 1.86 .92 .6_ .55 .46 .25 .068 126

141 k.k9 2.40 1.95 1.51 1.01 ._ .077 2.08 1.04 .73 .67 .53 .30 ,088 Ikl

156 k.2O 2.29 1.93 1.52 1.03 .50 .102 2.81 1.41 .96 .84 .65 .36 .114 156

171 5.12 3.13 2._0 1.84 1.25 .53 .095 2.48 1.21 .8_ .73 .59 .31 .087 171

186 5.15 2.59 2.07 1.57 1.05 ._ .079 2.51 1.21 .82 .73 .58 .32 .094 186

201 _._9 2.23 1.82 1.39 .91 ._1 .077 2.78 1.37 .93 ,80 .63 .35 .106 201

216 4.28 2.29 1.86 1._3 .96 ._6 .102 2.95 1.50 1.0_ .90 .70 .41 .115 216

231 k.6k 2.69 2.06 1.59 1.10 .52 .116 2.92 1.49 1.02 .91 .74 .43 .114 231

2_6 5.44 5.26 2._I 1.86 1.32 .58 .112 1.06 .53 ._3 ._1 .39 .28 .068 2_6

261 5.76 3.18 2.37 1.81 1.28 .57 .I06 1.37 .66 .48 .43 .37 .22 .056 261

276 5.19 2.37 1.93 1.49 1.01 .8! .106 1.45 .71 ._9 ._6 .39 .25 .06_ 276

291 3.30 .90 .89 .76 .56 .32 .070 1.76 .88 .60 .55 .a6 .28 .075 291

306 2.68 1.25 1.00 .84 .53 .28 .059 2.25 1.08 .76 .68 .5_ °32 .078 306

321 3._0 1.97 1.59 1.23 .80 .36 .072 2,_7 1.20 .82 .73 .58 .32 .078 321

336 _.31 2.61 2.00 1.5_ 1.06 .hT .090 2.63 1.29 .89 .78 .61 .35 .081 336

351 5.12 3.08 2.31 1.79 1.25 .56 .116 3.03 1.53 1.03 ,89 .71 .39 .100 351

Ap, Ib/sq in., at -

, r/R = 0.40 r/R = 0.25 Snore'

_degn°m x/c = x/c = x/c = x/c = x/c = x/c = x/e = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

1.41 .77 .47 .29 .086 .83 .39 .2_ .14 .031 62 1.60 .85 .52 .31 .097 ,93 .46 .29 .16 .O_k 21

36 1.71 .90 .54 .32 .102 1o06 .50 .31 .16 .032 36

51 1.78 .91 .54 .31 .093 1.06 .52 .31 .17 .039 51

66 1.56 .80 .47 .28 .090 .86 .41 .25 .12 .022 66

81 1.?1 .64 .38 .2k .084 .69 .32 .19 .11 .024 81

96 1.03 .56 .3_ .23 .088 .44 .21 .13 .09 .027 96

111 1.35 .70 ._1 .25 .086 .41 .19 .13 .10 .027 111

125 1._0 .72 .kO .24 .080 .60 .29 .18 .12 .030 126

141 1.35 .69 .39 .25 .080 .69 .32 .19 .11 .028 141

156 1.58 .77 .45 .27 .081 .63 .30 .18 .11 .030 156

171 1.5_ .77 ._k .26 .080 .58 .27 .]7 .12 .039 171

186 1.47 .76 .bk .26 .080 .62 .31 .20 .13 .038 186

201 1.46 .77 ._6 .27 .090 .61 .29 .18 .12 .037 201

216 1.07 .62 .37 .25 .080 .45 .21 .13 .10 .024 216

231 .78 ._5 .28 .21 .068 .33 .15 .10 .08 .019 231

2_6 .52 .33 .19 .17 .056 .24 .10 .06 .07 .012 246

261 .69 .39 .23 .18 .056 .30 .13 .08 .08 .016 261

2_6 .77 .43 .24 .18 .060 .kO .17 .11 .08 .019 276

291 .82 .46 .26 .20 .065 ._I .17 .11 .07 .01_ 291

306 .88 .49 .29 .20 .068 ._2 .18 .11 .08 .012 306

321 .99 .5_ .32 .22 .073 .49 .23 .15 .10 .017 321

336 1.17 .63 .38 .25 .080 .58 .28 .18 .13 .025 336

351 1.31 .71 .43 .27 .086 .67 .33 .21 .13 .028 351
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TABLE 85 - Continued

FLIGHT 63, PARTIAL-POWER DESCENT

(b) Section aerodynamic loading

Section aerodynamic loading, Z, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/H = 0.90 r/R = 0.95

6
21
36

51
66
81
96

I11
126
141
156

171
186
201
216
231
246
261

276
291
3G6
321
336
351

3.83
k.ii3
II.71

II.87
3.76
3.03
2.17
2.11
2.91

3.09
2.94
2.86
3.13
3.00

2.22

1.66
1.23

1.50
1.85

1.8ii
1.90
2.39
2.92

3.26

7.27
8.10
8.ii8
8.ii?
7.53
6.09

5.50
6.61

6.6ii
6.53
7.34
7.21

7.02
7.21
5.90
k.k9
3.29
$.8ii

II.12
k.llk
k.73
5.21
6.05
6.77

13.06
Ik.42
14.07

12.30
10.37

9.60
9.13
8.29
7.0]

8.09
!0. Il2

9.11
9.12

10.07
11.19

11.40
5.47

5.50
5.90
7.00
8.ii6
9.Oil
9.67

11.16

22.56
23.01
21.35
16.ii6
11.21

8.15

7.02
15.01
17.58
16.29
16.39
19.92
17.35

15.27
15.83
17.86
20.94
20.74
17.20

9.22
9.05

13.07
16.89
19.97

26.58
25.16

22.74
16.36

8.30
2.25

16.23
32.26
26.35

18.86
20.14
22.38
20.22
18.19
18.56
20.08
22.56
25.30

26.73
21.33
11.23
10.68
20.96
25.66

26.62
2ii.36

21.66
16.22

6.ii4
3.55

27.98
35.65

26.68
19.k8
20.70
22.54
20.92
19.09
19.88
21.32
22.ii3

25.0k
27.15
30.20
20.36
10.08
21.29

27.18

25.37
22.49
20.68
15.68

5.57
19.25
38.65
32.87

25.87
19.60
21.75
22.88
21.65
21.32

22.56
23.38
23.36

2ii.22
26.31
30.11
25.86
20.16
22.26

28.46

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1
2
3
k
5

6
7

8
9

10

15.108
2.508
-.368
-.175
-.Okil

.006
-.015
-.006
-.020
-.018

.009

-1.848

.123
-.076

.009
-.003
-.012
-.Oil1

.009

.006

.003

lO

Os=AO+

n=l

+ Bn, s sin

IAn,sCOSn _nom - 6°)

n C_nom- 8°/1

Flap motion

an, s, deg bn, s, deg

0 4.382
1 .963
2 .159

3 .261
Il .282
5 -.204
6 .020
7 .008
8 .Oil1

9 .024
10 -.024

-1.179
.245

-.139
.053
.175
.008

.094

.016

.008
-.024

10

_s=ao + _"- [an, sCOSn(_Jnom- 6 O)
n= 1

+ bn, s sin n [_nom- 60)]

Lag motion

0
1
2
3
4
5

6
7
8
9

10

En, deg F n, deg

6.465
-.506 -.093

• 01ii .058
• 120 .063

-.016 -.03ii
-.053 .018

• 000 .030

-.001 .003
-.016 -.004

.004 -.007

.01k -.018

10

_ = EO+ >-- IEncoSn(_Jnom- 6°)
n= 1

+ F n sin n (_nom - 80)]
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TABLE 85 - Concluded

FLIGHT 63, PARTIAL-POWER DESCENT

(e) Flapwise bending moment

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

17l

186

201

216

231

246

261

276

291

306

321

336

351

Flapwise bending moment, in-lb, at -

r/R = 0.150

3693

-889

-1437

23

4742

#18_

1801

-2850

-3067

6#07

7934

1254

-3671

2234

#685

3032

1664

-1003

-525

6692

3659

-#45

-889

9#6

r/R = 0.275

1675

-1592

-2945

687

4142

6249

157

-#628

-25#9

5800

6856

-17

-3341

132

328_

2797

-182

-21#5

1518

6105

5165

347

-974

1205

r/R = 0.375

-353

-2287

-3#98

1094

372#

4#30

-1582

-5126

-353

#972

5786

108

-2242

-1311

2477

2359

-118#

-1700

3#71

5912

6283

1745

-488

154

r/R = 0.450

-3059

-3346

-2954

1090

309#

2598

-2754

-3603

2016

3590

34#7

1825

-903

-2296

537

509

-1581

423

#181

5#03

5889

3380

346

-1781

r/R = 0.575

-8305

-5691

-1230

-314

416

-2145

-1784

2554

2722

-570

-763

4596

2563

-2#62

-5207

-523#

-2057

3646

4332

3971

4754

6154

1252

-5621

r/R = 0.650

-12788

-768#

-788

-I087

-2112

-4430

1281

6814

1480

-3982

-3355

3838

39#8

-2221

-9713

-92#6

-2858

3739

4047

3739

5590

8087

1102

-8718

r/R = 0.800 r/R = 0.925

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

2#6

261

276

291

306

321

336

351

(f) Chordwise bending moment

Chordwise bending moment, ln-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-6#26

-273

-6638

-77#5

-#294

-2942

5100

7900

-533

-6#75

-1135

#628

2576

3358

-1087

-3089

623

-5678

-11685

-11636

-10236

-I07#I

-5352

-4880

-4900

-5047

-13822

-12861

-6968

-1#65

6170

9##

-8482

-16915

-13789

-1172

3923

8645

-2149

-lll03

-13431

-1#978

-I1315

-I0305

-8905

-II3#7

-##61

-309

9269

-2059

-1#99

-2267

1205

10677

11077

#901

-1387

-6107

-6235

2773

17269

1#965

9#61

-1147

-10907

-5963

69

1205

-1227

2189

#741

8725

_J nom '

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

1oo4 21#

1432 1063

1870 650

1189 458

658 -250

1239 267

1942 1353

2151 1708

747 35

219 -556

1447 123

1948 973

702 408

-133 -263

428 -439

1281 308

1649 707

494 -179

-302 -625

-220 -8#6

397 -294

696 -279

471 123

615 214

Pltch-horn

load, Ib

97

I13

183

98

83

120

225

171

23

-36

86

1#2

-7

-75

-24

57

47

-51

-I16

-61

9

17

15

52

426



TABLE 86

FLIGHT 64, PARTIAL-POWER DESCENT

(a) Differential pressures

Ap, lb/sq in., at -

@nora' r/R = 0.95 r/R = 0.90 _no_n'

deg xlc = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = dd_

0.017 0.090 0.168 0.233 0.335 0.625 0.91_ 0.017 0.090 0.168 0.233 0.335 0,625 0,915

0 1.30 1.38 1.39 .79 .2h .27 -.OOk 3.k7 1.80 1.13 1.11 .67 .2a -.062 0

15 k.53 3.1k 2.73 1.67 .67 .38 .Ok5 2.30 1.18 .73 .76 .8k .25 -.Ok2 18

30 k.65 3.23 2.83 1.92 .95 .53 .073 5.k4 2.92 2.08 1.9k 1.30 .55 .036 30

II5 II.98 3.23 2.75 1.86 .90 .50 .067 S.82 3.08 2.1ii 1.89 1.22 .ii9 .01ii IlS

60 k.2S 2.96 2.61 1.71 .77 .k3 .037 S.53 2.8k 1.90 1.67 1.06 ._0 -.016 60

75 k.18 2.91 2.k7 1.66 .76 .ilS .057 4.69 2.il6 1.68 1.53 1.00 .ii3 -.002 75

90 k.18 2.91 2.k7 1.69 .79 .ii5 .051 k.97 2.6ii 1.77 1.62 1.08 .k6 .002 90

105 3.97 2.73 2.kl 1.6il .77 .kS °057 S.ilil 2.82 1.93 1.70 1.10 .ii6 .011 105

120 k. O5 2.73 2._2 1.63 .78 .il7 .069 5.26 2.71 1.86 1.62 1.08 ._il .011 120

135 k.22 2.73 2.hO 1.6ii .82 ._8 .077 S.21 2.66 1.80 1.60 1.07 .il6 .027 135

150 II.63 2.93 2.k8 1.73 .88 .51 .089 S.60 2.89 1.9_ 1.71 1.15 .il9 .Ok_ ISO

168 5.55 3.56 2.Th 1.93 1.06 .59 .117 6.33 3.28 2.18 1.90 1.30 .57 .075 165

180 6.51 II.06 2.96 2.12 1,19 .63 .117 6.71 3.ii8 2.3ii 2.02 1.39 .62 .08ii 180

t95 6.25 3.92 2.89 2.09 1.19 .62 .113 6.5_ 3.ilil 2.31 2.00 1.39 .61 .089 195

210 6.51 k.02 2.93 2.1k 1.23 .65 .lk3 6.89 3.55 2.39 2.05 1.ii2 .63 .113 210

225 7.73 II._6 3.2k 2.kl 1.ill .71 .158 8.ilil _.20 2.86 2.kk 1.69 .7k .lk9 225

2kO 3.35 2.37 1.80 I.k7 .93 .$3 .103 6.65 3.28 2.12 1.70 1.16 .ii8 .062 2kO

258 1.87 1.il7 1.31 .7h .25 .28 .053 2.12 1.07 .60 .68 .il9 .23 .000 255

270 k.56 2.91 2.32 1.60 .78 .kS .071 4.03 2.08 1.32 1.27 .90 .ii2 .Oil2 270

285 II.95 3.12 2.58 1.78 .9ii .50 .075 5.56 2.90 1.90 1.67 1.15 .50 .051 288

300 II.90 3.21 2.67 1.83 .98 .5_ .085 6.12 3.19 2.12 1.8ii 1.2_ .5ii .062 300

315 k.69 3.07 2.6ii 1.78 .93 .50 .073 6.26 3.23 2.15 1.86 1.22 .53 .Oil2 315

330 3.92 2.69 2.ilO 1.58 .73 ._3 .0_4 5.79 2.97 1.99 1.76 1.11 .ii3 .005 330

3k5 2.9ii 2.26 2.08 1.33 .57 .3T .028 k.78 2.50 1.65 1.50 .93 .3ii -.031 3_5

Ap, Ib/sq in., at -

_nom'

deg x/c = x/c =

0.017 0.040

0 3.68 2.kO 1.88 1._0 1.00

15 3.22 1.97 1.51 1.10 .72

30 6.57 k.73 3.3ii 2._6 1.93

_5 6.07 II.29 3.05 2.25 1.75

60 5.20 3.55 2.56 1.75 1.35

75 k.91 3.37 2.k8 1.79 1.27

90 5.21 3.62 2.69 1.82 1.h3

105 5.k8 3.73 2.79 1.93 1.51

120 S.lk 3.k7 2.56 1.77 1.39

138 5.15 3.51 2.56 1.79 1.37

150 5.69 3.93 2.8ii 2.08 1.58

165 6.36 _.38 3.15 2.37 1.82

180 6.73 k.51 3.26 2.ii6 1.89

195 6.68 II.ilk 3.26 2._9 1.90

210 7.56 II.89 3.5k 2.71 2.07

225 8.39 5.08 3.66 2.78 2.11

2kO 3.09 1.90 1.53 1.18 .78

255 3.65 2.26 1.68 1.28 .8k

270 II.91 3.33 2.3k 1.68 1.25

285 5.90 k.08 2.87 2.12 1.59

300 6.65 k.58 3.28 2.ill 1.85

315 6.57 II.65 3.23 2.39 1.85

330 5.98 k.19 2.96 2.13 1.66

3k5 k.66 3.21 2.37 t.78 1.19

r/R = 0.85

x/c = x/c = x/c = x/c =
0.090 0.130 0.168 0.233

1_ nol71 ,

x/c = x/c = x/c = x/c = x/c = deg

0.335 0.500 0.625 0.769 0.915

1.14 .5ii .09 .25 .08 -.057 0

• 95 .37 .01 .20 .05 -.072 15

2.02 1 • 15 .I_8 .53 .25 .02k 30

1 .85 1.05 .ii2 .ii7 .21 -.005 kS

1.51 .79 .26 .37 . 16 -.019 60

1.k6 .76 .26 .37 .16 -.019 75

1.57 .87 .32 .kl .19 -.013 90

1.65 .93 .37 .Ilk .20 -.009 105

1.55 .87 .33 .kl .20 -.017 120

1.55 .86 .3k .ii3 .21 -.005 135

1.72 .97 .ii3 .ii9 .25 .016 150

1.92 1.11 .52 .56 .30 .036 165

1.98 1.1ii .53 .56 .29 .036 180

1.98 1.16 .55 .57 .30 .Ok6 195

2.13 1.25 .62 .61 .32 .062 210

2.17 1.26 .63 .60 .31 .069 225

1.03 .53 °20 .32 .16 -.010 2ilO

1.08 .52 .13 .26 .10 -.039 255

1.49 .76 .30 .38 .18 -.009 270

1.7_ .95 .k3 ._6 .22 .012 285

1.95 1.10 .51 .52 .25 .02k 300

1.95 1.09 .k6 .k9 .23 .003 315

1.77 .96 .36 .ii3 .18 -.015 330

1.41 .72 .20 .32 .11 -.053 3_5
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TABLE 86 - Continued

FLIGHT 64, PARTIAL-POWER DESCENT

(a) Differential pressures - Concluded

_p, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0,090 0,168 0.233 0,33_ 0.625 0.915 0.017 0.090 0.;68 0.233 9t335 0.625 0,915

0 3.68 1.80 t.51 1.13

15 2.96 1.44 1.22 .94

30 3.66 2.56 2.02 1.54

h5 4.39 2.62 2.11 1.5k

60 k.21 2.13 1.76 1.26

75 3.63 1.88 1.61 1.16

90 3.73 2.09 1.76 1.28 .88

195 4.07 2.20 1.8k 1.33 .9k

120 3.95 2.07 1.76 1.27 .90

135 3.78 2.02 1.72 1.25 .90

150 k.07 2.28 1.88 1.36 .99

165 k.39 2.46 1.96 1.46 1.06

ISO 4.54 2.54 2.01 1.49 1.08

195 k.80 2.68 2.08 1.53 1.11

210 5.18 2.96 2.25 1.68 1.22

225 k.30 1.72 1.48 1.07 .80

2_0 3.46 1.64 1.35 .98 .69

255 3.22 1.75 1.42 1.01 .70

27C 3.37 1.92 1.54 1.11 .77

285 3.89 2.29 1.80 1.32 .93

300 4.45 2.65 2.05 1.52 1.09

315 4.97 2.78 2.16 1.58 1.13

330 4.92 2.57 2.07 1.49 1.03

345 k.3k 2.15 1.78 1.27 .84

• 72 .23 -.001

.58 .17 .001

1.07 .40 .033

1.09 .38 .033

•83 .28 .022

.79 .28 .027

• 33 .036

• 32 .029

.30 .019

• 32 .033

.37 .050

• kO .053

.42 .055

• 43 .053

.46 .055

• 33 .033

• 26 .013

.23 -.001

• 28 .013

• 36 .025

• 42 .031

• 42 .022

• 35 .005

.27 -.011

2.66 1.14 .88 .75 .65 .32 .057 0

2.63 1.14 .88 .74 .65 .33 .060 15

1.95 .76 .66 .58 .Sk .30 .045 30

3.26 1.42 1.07 .90 .75 .35 .054 45

2.51 1.05 .84 .72 .63 .32 .054 60

2.13 .92 .74 .65 .58 .32 .055 75

2.54 1.10 .88 .76 .65 .32 .049 90

2.56 1.08 .86 .74 .62 .31 .048 105

2.51 1.06 .86 .73 .63 .31 .051 120

2.56 1.10 .87 .75 .65 .32 .061 135

2._6 1.07 .88 .76 .66 .33 .064 150

2.44 1.07 .88 .77 .66 .34 .063 165

2.84 1.25 ,97 .82 .70 .36 .061 180

2.72 1.08 .86 .74 .63 .33 .051 195

1.22 .40 .44 .43 .42 .23 .017 210

1.69 .65 .59 .52 .k7 .25 .037 225

1.85 .72 .64 .56 .50 .26 .030 240

2.12 .85 .72 .62 .54 .27 .030 255

2.14 .87 .73 .63 .54 .28 .028 270

2.19 .90 .76 .67 .57 .32 ,042 285

3.00 1.33 1.03 .86 .74 .38 ,066 300

3.13 1.40 1.07 .90 .75 .39 .057 315

3.37 1.47 1.12 .93 .78 .38 .055 330

2.78 1.19 .93 .78 .68 .34 .055 345

&p, lb/sq in., at -

Snore' r/R = 0.40 r/R = 0.25

deg x/c = x/c = x/c = x/c = x/c = x/c : x/c = x/c = x/c =

0.042 0.158 0.300 0.600 0.010 0.042 0.158 0.300 0.600

0 1.38 .74 .47 .31 .113 .86 .43 .23 .13

15 1.68 .87 .55 .33 .115 .95 .46 .24 .13

30 1.17 .65 .43 .29 .107 .76 .39 .22 .12

45 1.14 .63 .42 .30 .109 .75 .37 .20 .12

60 1.60 .8_ .52 .32 .117 .82 .41 .22 .13

75 1.]3 .72 .46 .]1 .111 .83 .42 .22 .12

90 1.30 .70 .46 .31 .117 .78 .41 .23 .13

IC5 I._4 .72 .46 .31 .115 .73 .37 .21 .13

120 1.30 .70 .45 .31 .113 .83 .41 .22 .13

135 1.31 .72 .46 .]I .113 .80 .kO .22 .13

150 1.30 .70 .44 .30 .103 .74 .38 .21 .12

165 I._2 .7_ .46 .31 .t09 .69 .35 .19 .12

180 1.14 .67 .43 .30 .105 .64 .33 .18 .11

195 .97 .56 .37 ._8 .098 .60 .31 .17 .11

210 .85 .49 .31 .24 .093 .53 .27 .lk .10

225 .87 .50 .32 .24 .085 .52 .26 .14 .08

240 .67 .41 .26 .22 .082 .30 .16 .08 .07

255 .78 .47 .30 .23 .085 .34 .16 .08 .07

270 1.01 .59 .37 .26 .093 .51 .26 .15 .11

285 1.21 .68 .k4 .29 .107 .78 .38 .21 .13

300 1.46 .80 .52 .]3 .115 .98 .kS .24 .13

515 1.64 .89 .56 .34 .115 .96 .49 .28 .15

3]0 1.71 .90 .57 ._5 .111 .92 .47 .26 .15

345 l.kS .78 .49 ,31 .105 .99 .48 .25 .15

_nom'

x/c = deg

0.910

.OO7 0

• OOO 15

-.003 30

• 003 45

• 004 60

.002 75

.004 90

• 007 105

• 009 120

• 011 135

.005 150

• 009 165

•011 180

• 002 195

• 002 210

-.007 225

-.014 240

-.010 255

-.004 270

• 003 285

• 000 300

• 011 315

.010 330

• 022 345

k28



TABLE 86 - Continued

FLIGHT 64, PARTIAL-POWER DESCENT

(b) Section aerodynamic loading

_qom,

aeg

0

15

30

45

6O

75

90

IC5

120

I_5

150

165

IEC

195

210

225

240

255

270

285

30q

315

330

345

Section aerodynamic loading, Z, lb/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/H = 0.85 r/R ffi 0.90 r/R ffi 0.95

3.71

3.96

3.39

3.29

3.56

3.58

3.514

3.34

3.64

3.57

3.32
3.11

2.95

2.73

2.39

2.2*;

1.43
1.50

2.*;I
3.42

3.96

*;.31

4.13
4.25

7.39
8.51

6.63
6.57
8.16
7.28
7.17

7.26
7.12
7.18
7.00
7.26
6.67

5.80

5.07

5.12
_.26

4.79

5.77
6.77

7.96
8.61
8.7*;

7.64

9.34

9.35
7.37

11.00
8.96
8,16

9.19
8.98
8.93
9.20
9.21
9.24
10.17

9.21

5.05

6.35

6.80
7.51
7.61

8.13

10.77

11,11
11.48

9.75

11.65
9.27

15.88
16.56
13.60
12.42
13.71

14.37
13.71
13.59

15.Oh
16.14
16.66

17.26

18.83
12.79
11.02

10.95

12.0_
lk.46
16.74

17.56
16._h
13.63

10.3_

8.10
20.16

18.33
14.73
14.21

15.61
16._5
15.29
15._0

17.32

19.62

20.27

20.*;1
22.33
23.18
9.58

9.88

lk.08
17.31
19.78

19.38
17.35
13.19

10.62
7.8la

19.65
19.h8
17.35
15.80

16.81
17.81
17.19
17.15
18.52
21.08

22.51

22.25

23.13

27.65

20.13
7.20
13.90

18.*;9
20.25

20.27
]8.27
15.03

7.49
16.85
19.29
18.98
16.89
16.69

16.79
16.20
16.46
16.78
1T.97
21.10
23.57

23.01
23.85
26.90
15.50

8.1_
16.85
18.7'_
19.39

18.k9
15.82
12.98

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1
2

]
4

5
6
7
8

9
I0

10.896

.050

.059

.127
-.041

-.068

.000

-.032

-.009

-.01_

.009

-1.989

.059

-.15.;

-.077

.123

.018

-.032

-.036

.005

.027

I0

0S = A0 + _ (An, s cos n_kno m

n= 1

+ Bn, s sin n _nom)

Flap motion

an, s, deg bn, s, deg

0 5.890
1 -1.843

2 -.lk0

3 .032

1_ -.016
5 -. 350

6 -.051

7 .075
8 .083
9 .028

10 .000

-.591

-. 103

-.040

.Ob, O

-.032

-.012

-. 00.;

.051

.012

.00_,

10

;3s= ao+ _- (an, sCOSnt_no m

n= 1

+ bn, s sin n t_nom)

Lag motion

0

1
2

3
4
5
6
7
8

9
10

En, deg Fn, deg

4.118
-.21k .175

.012 .015

.010 -.027
• 005 .012

-.012 -.012
.000 .005
.017 .012
.007 -.010

.OOC .000

.002 .007

10

_ =Eo+ _ IEnc°Sn_nom

n= 1

+ F n sin n _nom)

_,29
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TABLE 86 - Concluded

FLIGHT 64, PARTIAL-POWER DESCENT

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

0

15

3O

45

6O

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

3OO

315

33O

345

4016

1588

2295

-2356

-190

5296

2284

-1923

-692

3367

1223

4415

-669

-1364

1315

4096

437

-73?

-1057

380

5236

-1524

-2915

-1421

2013

2269

8

-4084

-198

3869

594

-2962

-1683

172

1763

-3083

-3137

-1175

868

-814

-3860

-3390

567

1702

-2820

4

-82

-530

I18

-1790

-2982

-2259

-2277

574

434

-1934

-5330

-209

-1194

-2022

-5262

-3700

2967

1136

-2993

-6824

-1292

420

171

231

2219

1634

-1130

-1526

1378

3308

1394

-528

-1708

1774

2294

-2005

-4364

-1568

-1383

2224

-796

-1826

-2278

832

1672

1266

-2332

-1672

1148

-1175

-3209

-6030

-2811

-44

2246

-655

-330

-III

1797

2484

2389

-1160

II01

901

-2353

-2477

-3879

-2105

-2013 -4337

-1714 -4486

-1150 -516

944 1832

478 947

-746 -2675

988 -546

-77 987

3267 6648

-922 -1570

-4230 -6725

-5753 -7232

-2022 -2396

-2418 -645

-3535 -3640

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

3o0

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/H : 0.825

-6444

-11132

-2553

492

-6671

-4653

-1234

-4376

-3969

-3?90

-11832

-8430

-7518

-14600

-13997

-15g51

-17433

-153O0

-13542

-15218

-12565

-3790

-9341

-8723

-6170

-9280

212

-1888

-2654

-5470

-4705

-4168

-4265

-2149

-6610

-5275

-7163

-11901

-10794

-I1298

-10338

-10826

-9084

-5112

-5910

-684

-6431

-7863

-4200

4776

2760

4872

5480

1400

-1160

2664

3560

1640

6408

744

-2728

472

-3176

-2328

-1560

-1240

456

3848

5960

-472

3768

-232

i _nom'

deg

0

15

3O

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

2242 756

2118 502

1815 671

2306 1003

1515 340

2150 528

2402 891

2037 659

1620 414

1462 245

1365 -47

1478 298

1771 582

1394 90

955 35

1225 -3

1769 530

1428 72

1088 120

765 -47

1743 306

2142 1310

2162 749

1960 788

Pitch-horn

load, lb

431



TABLE 87

FLIGHT 65, PARTIAL-POWER DESC ENT

(a) Differential pressures

Ap, lb/sq in., at -

_nom p r/R = 0.96 r/R = 0.90 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0.233 0,335 0.625 0.915 0.017 0,090 0.168 0.233 0.335 0.625 0.915

0 5.89 k.25 2.87 1.94 1.08

15 6.37 k.72 3.05 2.06 1.15

30 7.54 5.39 3.k0 2.35 1.33

kS 8.19 5.72 3.60 2.51 1.44

60 8.58 5.78 3.73 2.63 1.53

75 9.27 5.62 3.88 2.78 1.64

90 9.75 5.89 3.84 2.75 1.56

105 9.60 5.57 3.81 2.75 1.56

120 9.65 5.57 3.84 2.78 1.62

135 9.54 5.54 3.86 2.79 1.64

150 9.58 5.59 3.85 2.79 1.66

165 9.50 5.55 3.82 2.76 1.64

18O 9.kl 5.63 3.79 2.72 1.62

195 9.33 5.68 3.76 2.70 1.62

210 9.39 5.72 3.76 2.70 1.62

225 9.54 5.69 3.75 2.70 1.64
240

255

.58 .099 5.95 3.25 2.09 1.87 1.29 .54 .045 0

.61 .107 6.27 3.45 2.25 1.97 1.37 .56 .054 15

•67 .123 6.79 3.75 2.46 2.14 1.46 .59 .054 30

.70 .125 6.76 3.74 2.46 2.12 1.48 .59 .041 kS

.72 .137 6.00 3.37 2.26 1.99 1.37 .56 .032 60

.76 .152 4,63 2.77 1.96 1.85 1.31 .56 .025 75

• 67 .131 k.23 2.77 2.11 2.06 1.44 .66 .049 90

• 69 .133 6.87 3.94 2.69 2.44 1.71 .74 .104 105

• 72 .152 8.27 k.61 3.08 2.70 1.85 .77 .106 120

• 74 .156 9.09 k.81 3.23 2.81 1.92 .79 .119 135

• 75 .163 9.50 k.89 3.31 2.85 1.96 .80 .128 150

.75 .156 9.63 k.93 3.30 2.83 1.97 .79 .131 165

• 76 .158 9.63 k.91 3.28 2.82 1.92 .80 .138 180

• 75 .158 9.43 4.81 3.21 2.76 1.91 .79 .127 195

• 76 .16] 9.35 k.78 3.19 2.75 1.90 .79 .127 210

• 76 .166 9.40 4.78 3.20 2.76 1.91 ,82 .138 225

270 10.22 6.02 3.73 2.75 1.67 .72 .182 8.70 h.60 3.12 2.74 1.89

285 10.27 5.97 3.71 2.72 1.65 .69 .18_ 8.1_ 4.42 3.00 2.66 1.85

]OC 10.29 5.92 3.68 2.70 1.62 .68 .184 7.37 4.13 2.84 2.57 1.79

]15 10.32 6.1] 3.69 2.71 1.64 .69 .182 7.51 _.11 2.80 2.50 1.72

330 10.23 6.01 3.84 2.80 1.68 .69 .182 7.33 _.14 2.87 2.57 1.74

]45 k.66 3.58 2.45 ].63 .85 .51 .071 5.14 2.85 1.76 1.57 1.09

9.77 5.63 3.78 2.74 1.66 .76 .176 9.49 4.81 3.22 2.78 1.93 .83 .I47 240

9.99 5.67 5.78 2.77 1.67 .75 .186 9.38 k.78 3.19 2.76 1.92 .82 .142 255

.81 .I42 270

•80 .127 285

•80 .140 300

• 76 .124 315

.76 .104 330

.45 .029 345

Ap, lb/sq in., at-

r/R = 0.85

x/c : x/c : x/c : x/c :
0.090 0.130 0.168 0.233

_nom' _nom'

deg x/c : x/c = x/c = x/c = x/c : x/c = x/c = deg

0.017 0.040 0.335 0.500 0.625 0.789 0.915

O 6.17 z_.16 1.77 2.28 1.74 1.85 1.02 .45 .53 .26 .025 0

15 6.58 _.48 1.99 2.46 1.89 1.97 1.11 .50 .55 .28 .031 15

30 6.92 _.69 2. 19 2.63 2.01 2.04 1. 18 .52 .58 .29 .033 30

_5 6.67 k.5_ 2.06 2.50 1.93 1.97 1.15 .49 .56 .27 .021 45

60 5.79 3.91 1.70 2.17 1.67 1.77 1.01 .41 .49 .23 .006 60

75 5.09 ].29 1.51 1.84 1.43 1.58 .89 .34 ._6 .21 .000 75

90 5.02 %25 1.27 1.8l 1.40 1.57 .88 .35 .46 .22 .002 90

105 5.19 3.47 1.k0 1.93 1.50 1.66 .94 ,39 .50 .25 .016 105

120 5.09 _.]9 1.37 1.9] 1.50 1.65 .96 .1_2 .52 .26 °027 120

135 5.53 3.65 1.51_ 2.1'9 1.62 1.72 1.00 .45 .56 .29 .023 135

150 7.41 k.77 2.11 2.53 1.89 1.87 l. Ok .37 .49 .23 -.049 150

165 9.72 5.81 2.84 3.10 2.31 2.21 1.15 .43 .55 .21 -.008 165

180 10.54 6.k0 3.12 ].39 2.56 2._1 1.35 .62 .67 .56 .072 180

195 I0.54 6.0_ 3.01 3.31 2.51 2.35 1.33 .62 .66 .35 .060 195

210 9.83 5.48 2.61 2.95 2.21 2.10 1.12 ._,6 .58 .31 .039 210

225 8.07 k.88 2.26 2.69 1.99 1.95 1.07 .kO .52 .24 -.027 225

240 6.21 k.07 1.77 2.35 1.78 1.85 1.07 .k8 .56 .29 -.015 2_0

255 6.02 3.93 1.71 2.26 1.73 1.83 1.07 .50 .58 .30 .033 255

276 5.91 3.90 1.66 2.24 1.72 1.81 1.07 .50 .57 .30 .033 270

285 5.92 3.90 1.66 2.2_ 1.70 1.79 1.04 .47 .55 .28 .029 285

]O0 5.63 3.74 1.55 2.13 1.62 1.76 1.01 .66 .54 .27 .025 ]00

315 5.64 3.72 1.5_ 2.13 1.62 1.76 1.01 .I16 .54 .27 .025 ]15

330 6.23 _.15 1.85 2.41 1.84 1.91 1.10 .50 .56 .28 .025 350

345 5.45 3.61 1.36 1.99 1.48 1.64 .87 .35 .45 .21 -.002 345

452



TABLE 87 - Continued

FLIGHT 65, PARTIAL-POWER DESCENT

(a) Differential pressures - Concluded

_p, ib/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = x/c = x/c : x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.037 0.090 0.168 0.233 0,335 0.626 0.915 0.017 0.090 0.168 0.233 0,335 0.625 0,915

0 k.02 2.31 1.81 1.34 .97

15 k.33 2.50 1.95 1.45 1.05

30 4.63 2.66 2.05 1.51 I.II

_5 4.71 2.64 2.05 1.50 1.09

60 4.47 2.43 1.93 1.40 1.02

75 4.11 2.20 1.78 1.29 .95

90 3.80 2.12 1.71 1.25 .93

105 3.66 2.04 1.69 1.22 .90

120 3.44 1.91 1.59 1.15 .83

135 3.15 1.73 1.47 1.06 .76

150 2.95 1.68 1.42 1.04 .73

165 2.87 1.62 1.38 1.01 .71

180 2.80 1.57 1.35 .98 .70

195 2.70 1.53 1.31 .95 .70

21C 2.75 1.57 1.35 .97 .72

225 2.87 1.63 1.37 1.01 .76

240 3.05 1.77 1.45 1.07 .80

255 3.33 1.92 1.57 1.15 .86

270 3.56 2.05 1.64 1.20 .90

285 3.67 2.07 1.65 1.20 .91

300 3.66 2.04 1.63 1.19 .91

315 3.68 2.11 1.66 1.21 .91

33C 3.78 2.17 1.69 1.25 .94

3_5 3.81 2.14 1.69 1.23 .89

.38 .058 2.19

.41 .065 2.29

• 43 .071 2.46

.41 .053 2.50

• 37 .037 2.42

.34 .037 2.29

• 33 .039 2.18

• 32 .034 2.02

.29 .028 1.78

• 28 .026 1.64

• 27 .032 1.61

.27 .028 1.62

• 26 .026 1.62

.26 .034 1.62

.27 .032 1.60

• 27 .021 1.57

• 30 .032 1.60

• 31 .026 1.66

.34 .042 1.71

.34 .039 1.73

.33 .034 1.78

.35 .037 1.87

• 36 .044 1.99

.34 .037 2.13

.89 .75 .66 .60 .29 .059 0

• 96 .78 .70 .63 .30 .066 15

1.05 .84 .74 .67 .32 .069 30

1.06 .86 .75 .67 .33 .070 kS

1.01 .82 .72 .65 .30 .067 60

.93 o78 .69 .63 .30 .067 75

• 88 .74 .66 .61 .29 .064 90

.83 .68 .61 .57 .26 .059 105

• 69 .58 .55 .51 .24 .057 120

.63 .53 .52 .49 .23 .056 135

• 61 .53 .50 .49 .23 .056 150

.61 .53 .51 .48 .22 .054 165

• 62 .53 .51 .48 .23 .052 180

.63 .54 .51 .48 .23 .051 195

.61 .53 .51 .48 .24 .051 210

• 63 .54 .51 .48 .23 .049 225

• 62 .55 .52 .48 .23 .049 240

• 63 .57 .53 .49 .23 .046 255

.64 .59 .54 .51 .24 .045 270

• 65 .59 .54 .50 .25 .046 285

.66 .61 .55 .51 .25 .045 300

.70 .64 .58 .53 .27 .049 315

.77 .68 .61 .55 .27 .051 330

• 83 .71 .63 .57 .27 .051 345

Ap, Ib/sq in., at -

_nom' r/R = 0.40

deg x/c = x/c = x/c = x/c = x/c = x/c =

0.042 0.158 0.300 0.600 0.910 0.042

0 *99 .57 ,35 .2_ ,101 ,_I

15 1.01 .58 .36 .25 .I03 .42

30 1.05 .61 .38 .26 .107 .43

45 1.12 .62 .39 .26 .107 ._6

60 1.12 .62 .39 .26 .109 .49

75 1.09 .61 .38 .25 .107 .47

90 1.00 .57 .35 .24 .I07 .44

105 .91 .53 .32 .23 .101 .41

120 .81 .49 .29 .21 .097 .37

135 .74 .45 .27 .21 .095 .34

150 .71 .44 .27 .21 .093 .33

165 .71 .44 .26 .21 .091 .35

180 .72 .45 .27 .21 .091 .35

195 .72 .44 .27 .21 .087 .34

210 .71 .44 .27 .20 .087 .32

225 .66 .42 .26 .20 .083 .27

240 .65 .42 .26 .20 .083 .26

255 .65 .42 .25 .20 .085 .25

270 .67 .42 .26 .20 .083 .25

285 .69 .44 .27 .20 .085 .26

300 .73 .45 .28 .21 .089 .28

315 .77 ._8 .29 .22 .091 .32

330 .87 .52 .32 .23 .095 .36

345 .96 .55 .3k .24 .099 .40

r/R = 0.25 Cnom'

x/c = x/c = x/c = x/c = deg

0.158 0.300 0.600 0.910

.20 .11 .09 -.005 0

• 21 .11 .09 -.007 15

.21 .12 .10 -.006 30

• 23 .13 .10 .003 _5

•24 .13 .I0 .005 60

.23 .13 .09 .001 75

• 21 .12 .09 -.003 90

• 20 .10 .08 -.003 lOS

.18 .09 .08 -.001 120

.17 .08 .08 -.001 135

.17 .08 .08 .001 150

.17 .09 .08 .005 165

• 17 .09 .08 .004 180

.17 .09 .08 .004 195

.15 .08 .08 .000 210

• 13 .07 .07 -.005 225

• 12 .06 .07 -.008 240

.11 .05 .06 -.007 255

.11 .05 .06 -.012 270

• 12 .06 .07 -.010 285

• 13 .07 .07 -.006 300

• 15 .08 .08 -.011 315

.17 .09 .08 -.006 330

• 19 .10 .09 -.010 345

433



TABLE 87 - Continued

FLIGHT 65, PARTIAL-POWER DESCENT

(b) Section aerodynamic loading

_qom,
aeg

0
15
30
45
60
75
90

105
120
135
150
165
180
195

210
225
24O
255
270

285
300

_15
330
345

Section aerodynamic loading, l, lb/in., at -

r/R : 0.25

1.90
1.94
2.01
2.18
2.26
2.17

1.99
1.84
1.69
1.57
1.58
1.65

1.68
1.66
1.52
1.30
1.19
1.13

1.12
1.19
1.32
1.46
1.66
1.83

r/R = 0.40

5.61

5.76

5.98

6.13

6.14

6.00

5.66

5.23

4.80

4.50

4.41

4.38

4.43

4.42

4.35

4.18

4.14

4.15
4.21

4.29

4.49

4.70

5.11
5.b, 6

r/a : 0.55

8.09
8.54
9.09
9.22
8.82

8,_k6
8.14

7.50
6.62
6.26
6.14
6.10

6,15
6.14
6.14
6.09
6.18
6.31

6.46

6.53

6.63

7.02
7.33
7.67

r/R = 0.75 r/R = 0.85

14.98 16.94
16.22 18.30

17.16 19.41
16.93 18.62
15.75 16.14

lk.46 14.03
13.91 13.84
13.46 14.81
12.54 14.95
11.55 16.03
11.12 18.1_
10.79 22._3

10.5_ 25.49
10.34 25.07

10.67 22.20

11.00 19.31
11.79 17.22
12.63 17.23
13.46 16.99

13.59 16.7k
13.46 16.06
13.73 16.04
14.13 17.70
13.81 1_.33

r/R = 0.90

20.32
21.53
23.20
23.14

21.17
18.65
19.77
25.87
29.14
30.68

31.kO
31.53
31.37
30.8k
30.68
30.94
31.25
30.98

30.00
28.86
27.53
26.95
27.00
17.32

r/a =095

22.40
24.17
27.55

29.k0
30.50
31.70
31.51
31.03
31.62

31.73
31.93
31.68
31.63
31.56
31.70
31.83

32.12
32.33
32.72
32.k0
32.15
32.57
32.79
18.57

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn,s, deg

0 12.795
1 1.233
2 -.014

3 .019
4 .014
5 -.005
6 .000
7 .000

8 -.010

9 .005

10 .014

-.24_

.033

.090

.000

.005

-.019

.029

.OOO

.000

.005

I0

Os=A0÷ E (An,s c°s n_nom

n=l

+ Bn, s sin n _nom)

n

0 2.982
1 .169
2 .157

-.064
k -.043
5 -.029

6 -.010
7 .019
8 .000

9 .000

10 .010

Flap motion

an, s, deg bn,s, deg

-. 121_

.!12

.008

.004
-.017
-.025
-.010
-.006

.012

.Olk

I0

fls = a0 + _- (an, s cos n _hno m

n=l

+ bn,s sin n _nom)

Lag motion

0
1

2
3
k
5
6
7
8

9
10

E n, deg Fn, deg

7.585
-.030 -.025

• 008 .005
• 002 .022

-.002 -.002

.015 .018
-.008 .008

.013 -.005
• 005 .005

• 002 -.015
• 012 .000

I0

=E 0+ _-- (E ncosn_nom

n=l

+ F n sin n _nom)

43#
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TABLE 87 - Concluded

FLIGHT 65, PARTIAL-POWER DESCENT

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R : 0.575 r/R = 0.650 r/R = 0,800 r/R = 0.925

_nom'

deg

0

15

3O

45

60

75

9O

105

t20

135

150

165

180

195

210

225

240

255

270

285

3OO

315

33O

345

309

1255

742

-569

-113

1130

1209

1358

719

1517

L244

L130

1027

685

674

ll30

1255

879

981

742

879

457

33Z

104

1576

1378

388

-594

-206

1246

1898

1444

1370

1370

1254

I089

825

710

1089

1559

1667

1609

1353

1337

1353

1056

759

759

940

615

-687

-1383

-868

353

1510

1211

1356

1031

1121

660

253

244

759

1329

1591

1636

1157

1130

796

633

217

443

886

390

-745

-1260

-621

333

1545

1945

2079

1621

1650

1134

801

839

1316

1812

2193

2212

|917

1650

1134

963

553

781

-281

-1909

-2507

-2014

-1354

-466

846

2562

2526

2148

1409

1171

1048

1488

1770

2007

2298

2245

2086

1330

846

450

634

74O

-1505

-3505

-3634

-2241

-1465

-699

963

3162

3510

3192

2008

1858

1978

2455

2714

2774

2973

3003

2704

1749

1112

575

1112

306

nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(I) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-7075

-5137

-3542

-1865

-2988

-3786

-3672

-2532

-1865

-1067

-42

-660

-807

-660

-2565

-3526

-3281

-4551

-4942

-4877

-5561

-5414

-5202

-6407

-8726

-6740

-5405

-5340

-7163

-8840

-9866

-9117

-6528

-5551

-5258

-7098

-8433

-8775

-8645

-7928

-7538

-8677

-9410

-9670

-8889

-8254

-7733

-9003

3030

3558

4662

3878

2742

854

-170

598

2502

3990

2918

1830

54

-1242

374

1638

1542

1430

374

-58

1046

1878

1606

2278

_/nom '

deg

o

15

3O

45

60

75

90

105

120

135

150

165

180

195

Zt0

Z25

Z40

155

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

-64 -313

131 -171

495 204

625 359

469 130

345 3

543 120

568 51

370 30

398 -23

498 107

538 77

395 -43

292 -94

192 -221

144 -198

139 -223

232 -85

398 -29

321 -2

128 -141

246 -18

227 8

278 -19t

Pitch-horn

load, Ib

25

52

99

109

92

85

98

110

78

81

90

88

51

31

18

9

20

25

51

32

17

31

42

53

436



TABLE 88

FLIUHT 66, PARTIAL-PO%;_R DESCENT

(a) Differential pressures

Ap, Ib/sq in., at -

_nom' r/R = 0.95 r/R -_ 0.g0 _nom'

deg XlC = XlC = Xlc = xlc = XlC = x/c = XlC = XlC = XlC = XlC = x/c = xlc = x/c = x/c = dsg
0.01"/ 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

8

15

]0

45

60

75

"9C

185

12C

135

15C

165

180

195

210

225

24C

255

27(]

285

300

315

330

3_5

_.90 3.39 2.83 1.83 .93 .k2 .C53

2.38 2.10 1.83 1.03 .33 .17 -.C26

1.93 1.64 1.k8 .66 .18 .15 -.006

7.23 5._8 k.02 2.81 1.58 .70

7.85 _.68 3.89 2.69 1.50 .6k

7.21 k.78 3.36 2.29 1.23 .50

5.15 3.50 2.82 1.83 .91 .k0

_.68 3.29 2.63 1.78 .95 .k6

5.72 3.7k 2.91 2.03 1.12 ._9

5.65 3.65 2.82 1.96 1.07 ._8

5.63 3.60 2.80 1.95 1.07 .k8

5.70 3.66 2.79 1.95 I.C8 .50

6.27 k.09 2.95 2.09 1.19 .53

6.56 _.26 3.02 2.14 1.26 .57

6.76 k.27 3.00 2.15 1.29 .57

6.88 _.27 ].01 2.16 1.30 .59

7.76 k.62 3.23 2.kO 1.51 .70

7.65 _.28 2.97 2.19 1.35 .62

3.08 2.23 1.71 1.15 .62 .32

5.26 3.k7 2.55 1.79 1.03 .k6

6.86 k.35 3.02 2.15 1.25 .53

6.70 k.26 2.99 2.11 1.20 .51

5.66 3.62 2.79 1.95 1.07 .k8

5.33 3.58 2.8k 1.93 1.03 ._6

6.06 3.08 2.21 1.91

3.k3 1.83 1.31 1.1_

• lk -.07 .11 .16

.132 6.3k 3.k6 2.83 2.58

.091 9._9 _.71 3.k9 3.01

•C63 7.96 k.01 2.79 2.31

.C_7 5.6h 2.79 2.01 1.75

.C77 5.k5 2.80 2.01 1.79

.C83 6.3k ].28 2.36 2.02

.C69 6.53 3.32 2.37 2.00

• C83 6.05 3.03 2.21 1.89

.C95 6.22 3.16 2.26 1.93

• 1(]2 5.66 3._2 2.k3 2.07

• 118 7.02 3.55 2.k9 2.10

1.20 .h9 .005 0

.67 .22 -.089 15

• 13 .08 -.096 30

1.57 .69 .061 kS

1.89 .7_ .C58 60

1.k7 .55 .016 75

1.10 .k6 .002 90

I.lk -53 .033 105

1.32 .58 .047 120

1.29 .55 .027 135

1.25 .5k .031 150

1.30 .57 .052 165

1.38 .61 .069 180

I.ki .6_ .092 198

.122 7.53 3.76 2.6_ 2.18 1.h9 .64 .089 210

.13C 8.15 h.06 2.82 2.3_ 1.57 .70 .108 225

.177 9.k3 k.33 ].O] 2.5_ 1.7_ .78 .157 2kO

• 158 6.58 3.16 2.16 1.79 1.30 .57 .089 255

.Ck9 2.72 1.36 1.Ck .97 .65 .33 .022 270

•085 5.22 ].19 2.27 1.89 1.25 .55 .052 285

.C91 7.k2 3.77 2.61 2.16 I.k3 .60 .067 300

.067 7.55 3.80 2.65 2.18 I.k2 .59 .052 315

.C69 7.08 3.59 2.52 2.12 1.37 .57 .Ok2 330

•069 6.77 3.hk 2.k6 2.09 1.3h .55 .025 3k5

Ap, Ib/sq in., at -

_Jnom,

deg

C

15

30

kS

6(]

75

90

105

12C

135

150

165

180

195

219

225

2k0

2E5

270

2E5

30C

315

330

3k5

X/C =

0.017

6.28

3.9]

1.39

k.ll

10.26

8.k0

5.21

5.0q

6.16

6._5

5.59

5.82

6.29

6.79

7.62

8.82

8.8_

].25

3.76

6.0_

7.20

7.71

7.51

7.1P

x/c =

0.040

h.60

2.90

.82

2.98

9.3_

5.37

3.87

].70

_.52

k.67

k.10

k.27

I_.55

*+.73

5.00

5.52

5.1_3

2.3_

2.59

I,,. h I

h.92

5.20

5.29

5.27

x/c =
0.090

3.16

2.08

.69

2.05

5.00

3.77

2.6h

2.60

3.09

3.19

2.78

2.89

3.15

3.32

3.55

3.90

3.85

1.69

1.77

2.98

3.k6

3.67

3.65

_.55

x/c =

0,130

2.he

1.6k

.k9

1.76

3.93

2.92

2.00

1.97

2.kl

2._6

2.15

2.26

2.kk

2.61

2.80

3.07

3.03

1.33

1.k3

2.30

2.68

2.8k

2.81

2.73

X/C =

0.108

2.80

1.25

.37

1.3_

3.26

2.39

1.65

1.6_

1.98

2.00

1.77

1.85

2.00

2.12

2.28

2._8

2.51

1.08

1.09

1.88

2.18

2.30

2.30

2.26

r/R = 0,85 @nora'

x/c = x/c = x/c = x/c = x/c = x/c = deg

0.233 0.335 0.500 0.625 0.769 0.915

1.78 1.13 .k9 .50 .2k .068 0

1.12 .69 .21 .28 .I0 .002 15

.56 .20 -.06 .11 .02 -.025 30

1.27 .Sk .37 .hO .22 .080 k5

2.81 1.8k .89 .75 .38 .150 60

2.07 1.32 .60 .55 .27 .068 75

1.50 .96 .k2 ._k .22 .059 90

1.5h 1.00 ._8 ._8 .27 .CSk 105

1.79 1.16 .56 .53 .30 .092 120

1.7q 1.15 .5] .50 .26 .080 135

1.61 1.0_ .k8 .k9 .25 .868 150

1.68 1.08 .53 .53 .30 .086 165

1.80 1.16 .59 .58 .32 .109 180

1.9_ 1.26 .65 .62 .3k .126 195

2.0_ 1.3h .69 .6] .35 .129 210

2.1q I._3 .76 .68 .38 .Ik_ 225

2.22 l.h6 .79 .71 .kC .1_0 2_0

1.07 .73 .k0 .k3 .23 .068 255

1.07 .68 .29 .36 .18 .053 270

1.7] 1.07 .52 .50 .28 .095 285

1.96 1.23 .61 .59 .32 .111 300

2.06 1.31 .66 .60 .32 .115 315

2.05 1.30 .63 .60 .32 .107 330

2.01 1.27 .59 .58 .29 .088 3k5

_7



TABLE 88 - Continued

FLIGHT 66, PARTIAL-POWER DESCENT

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.090 0.168 0.233 0.335 0.@_ 0.915

C

18

30

45

60

75

90

1(35

120

115

150

165

180

195

210

225

2_C

255

270

205

300

_15

350

3U5

5.82 2.91 2.25 1.67 1.15 .b6 .06e

h.98 2.22 1.80 1.30 .81 .31 .031

3.76 I._3 1.17 .96 .54 .21 .019

2.76 1.1_ .98 .75 .47 .21 .C2k

3.62 2.86 2.13 2.02 1.47 .61 .114

_.02 3._5 2.60 1.88 1.29 ._8 .059

5.01 2._2 1.93 1.42 .96 ._0 .062

_.52 2.34 1.89 I._5 1.01 .44 .080

4.72 2.57 2.08 1.57 1.08 ._7 .C78

h.98 2.65 2.08 1.58 1.08 .43 .C71

_.66 2.28 1.85 1.39 .97 .39 .059

_._I 2.30 1.85 I.UI 1.00 .k_ .ce5

4.51 2.52 1.96 1.51 1.08 ._8 .087

5.15 2.91 2.19 1.68 1.22 .5] .095

5.65 3.02 2.27 1.72 1.24 .53 .087

5.62 2.70 2.09 1.57 1.15 .51 .090

_._9 1.54 I._6 1.08 .78 .hO .071

3.50 1.51 1.23 .99 .67 .33 .052

3.70 2.06 1.62 1.21 .84 .35 .052

k.28 2._2 1.8_ 1.39 .97 ._0 .066

_.75 2.63 2.02 1.52 1.08 ._7 .076

5.32 2.98 2.25 1.71 1.22 .52 .093

5.84 3.16 2.36 1.78 1.27 .53 .087

6.12 ].18 2.hC 1.80 1.28 .53 .085

r/R = 0.55 Snore'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 O,O_IO 0.168 0.233 0,335 0.625 0.9_t5

].70 1.80 1.27 1.0] .81 .45 .082 0

3.22 1.5h 1.09 .89 .70 .kl .067 15

2.5] 1.18 .86 .71 .58 .35 .O_h ]C

2.23 1.10 .76 .64 .53 .]3 .067 45

2.04 .96 .68 .57 .47 ,30 .0_6 60

1.89 .88 .67 .58 ._8 .30 .043 75

1.65 .81 .67 .57 ._9 .3_ .065 90

2.41 1.21 .91 .76 .62 .41 .080 105

_.01 1.46 1.05 .88 .69 .kl .000 120

3.11 1.51 1.07 .89 .69 .37 .070 135

2.94 1._2 1.03 .85 .67 .40 .081 150

2.91 1.42 1.03 .86 .69 ._1 .084 165

3.11 1.5] 1.11 .92 .73 .4] .086 180

2.60 1.28 .98 .83 .68 .43 .079 195

1.09 .46 .42 .39 .3_ .26 .C26 210

1.14 ._9 ._3 .37 .31 .23 .031 225

1.58 .7_ .58 .50 ._1 .29 .049 2_C

2.21 1.06 .79 .67 .53 .]_ .05_ 255

2._6 1.17 .87 .72 .57 .34 .0_9 270

2._8 1.17 .87 .72 .56 .3_ .0_6 285

2.60 1.26 .93 .77 .60 .]7 .061 300

2.98 1.47 1.06 .87 .68 .42 .075 315

].30 1.64 1.16 .95 .74 .kS .07_ 330

3.6] 1.80 1.26 1.03 .81 .46 .08_ J_5

Ap, lb/sq in., at -

_nonl

deg x/c = x/c =

0.042 0.158

C 1.90 .97

15 1.75 .89

30 1.kl .70

_5 1.0_ .56

60 1.07 .5_

75 .87 ._

90 .68 .41

105 .05 .h7

120 1.13 .59

1_5 1.18 .63

15C 1._5 .70

165 1.39 .7_

18C 1.07 .59

195 .60 .37

21C .53 .31

225 .66 .37

240 .79 .43

255 .90 .50

273 .99 .55

285 I • 12 .61

zOO 1.18 .6t_

315 1.27 .70

33C I. 38 .75

3_5 1.6_ .86

r/R = 0.40 r/R = 0.25 _nom'

x/c = x/c = X/C = x/c = x/c = x/c = x/c = x/c = deg

0.300 0.800 0.910 0.042 0.158 0.300 0.600 0.910

• 58 ._2 .103 .89 ._2 .26 .15 .C3h 0

• 52 ._0 .105 .85 .41 .24 .11 .031 15

.42 .25 .097 .71 .33 .19 .09 .021 30

• 35 .2] .099 .59 .28 .18 .30 .027 h5

• 3_ .2_ .09C ._9 .2_ .I_ .08 .025 60

.25 .19 .075 .56 .26 .16 .08 .028 75

.27 .23 .09_ .73 .3k .20 .09 .028 90

• 28 .22 .069 .52 .25 .I_ .08 .020 lOS

• 36 .2_ .09_ ._7 .23 .1_ .09 .030 120

• 38 .26 .094 .51 .2h .Ik .09 .030 135

.42 .27 .101 .51 .25 .16 .89 .e31 150

.44 .28 .097 .49 .24 .16 .I0 .031 165

.3_ .26 .092 .32 .15 .10 .07 .020 180

• 23 .20 .07] .27 .12 .08 .06 .C23 195

• 18 .17 .065 .25 .12 .08 .07 .02_ 210

• 22 .18 .071 .0h .15 .10 .07 .027 225

• 25 .20 .071 .37 .16 .I0 .06 .02,1 2_0

• 30 .21 .077 .h2 .19 .12 .07 .023 255

.32 .22 .079 ._5 .22 .1_ .09 .C20 270

• 36 .24 .08_ .60 .30 .20 .12 .030 285

.39 .2_ .088 .78 .39 .25 .I_ .035 300

.k] .28 .095 .78 .38 .2k .13 .031 315

.46 .29 .091 .89 .46 .29 .16 .Ck8 330

.53 ._2 .107 .84 .kh .29 .15 .038 345

_38



TABLE 88 - Continued

FLIGHT 66, PARTIAL-POWER DESCENT

(b) Section aerodynamic loading

Section aerodynamic loading, Z, Ib/In., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.V5 r/R = 0.85 r/R = 0.90 r/R = 0.95

0 4.11

15 3.68

30 2.98

45 2.72

60 2.25

75 2.50

90 3.14

105 2.30

129 2.27

135 2.36

150 2._6
165 2._6

IBO 1.63

195 1.37
210 1.38
225 1.66

2_C 1.67

255 1.92

270 2.18

285 3.00

300 3.71
315 3.66

330 _.37

345 4.17

9.06

8.33

6.82

5.63

5.46

4.42

13.05
11.37
9.20

8.42

7.h5

7.2h

19.01
I_.52

9.94
8.21

19.53

20.36

19.56
12.02

3.98
13.75

31.hI
23.59

4.h2 7.35

_.75 9.76

5._$ 11.37

6.22 10.96

6.83 10.75

7.08 10.90
5.86 11.58
3.86 10.42
3.2_ 4.90
3.81 4.74
4.]I 6.41
_.88 8.42

5.23 9.01

5.85 8.96

6.14 9.67

6.74 11.06

7.19 12.05

8.31 13.05

16.17 16.48
16.1k 16.82
17.32 19.73
17._7 19.86
15.58 17.78

15.88 18.67

17.01 20.26

19.15 21.70
19.82 23.26
18.66 25.61
1_.1_ 25.9_
11.17 11.90
1_.k6 11.19
15.57 18.89

17.29 21.97

19._0 23.18

20.47 22.95

20.75 22.21

19.65

10.71

.84

24.25

30.72

24.63

18.05

18.58

21.k5

21.53
20.11

20.92

22.41

23.32

24.50

26.36

29.24
21.07

9.9e
20.61

23.87
23.92
22.78
21,98

18.85
9.72
7.47

29.67
28.07
24.93
18.95
18.60
21.33
20.69

20.62

20.93
22.81
23.85

24.14

24.44

27.45
25.32
12.35
19.47

23.90
23.20
20.59
20.14

Pitch motion

n An, s, deg Bn, s, deg

C 12.U_0
I 1.975
2 -.127
3 .232

.104
5 -.168

6 .041
7 .05_

.032
9 .000

I0 .000

-3.91_

.000

.350
-.086
-.182

-.036
.027

-.027

.OOO

.005

l0

@s =A0+ E (An, s c°s n_nom

n= 1

+ Bn, S sin n _'nom)

(c) Harmonic analysis of blade root motions

Flap motion

an, s, deg bn,s, deg

0 3.55_

1 .207

2 .182
3 -.215

4 -.241

5 .227
6 -.024

7 -.065

8 -.083

9 -.002

10 -.051

-.715
-.324
-.265
-. 154
-.405

.016

.055
-.C85
-.CI_
.010

10

_s =a0+ E (an, sc°snt_nom

n= 1

+ bn, s sin n _nom)

Lag motion

0
I
2
3
4
5

6
7
8
9

10

En, deg F n, deg

5.475
-.292 .105
.022 -.014
• 005 -.100

-.006 -.016
• 036 -.016

-.011 -.C05

-.020 .009
-.002 -.C0_

•003 -.002

•008 -.006

10

_ =Eo+ 2 (Enc°s n_nom

n=l

+ F n sin n _nom)

459
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TABLE 88 - Concluded

FLIGHT 66, PARTIAL-POWER DESCENT

(e) Flapwise bending moment

t_nom, i

deg

C
15
3O
115
60
75
90

105
120
135
150
165
180
195
210
225
2110
255
27O
285
300
318
330
3115

Fiapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

115
3923
60_3
1825

-1390
-5061

9919
6_19
-729
-683
1392
k2k2
k3_
20_2

-2803
936

5222
3911

-1663
320

1608
3330
-569

-1823

99
3729
5363
15k3

-3812
-2277

5759
6650
-261

-1799
1683
3kkO
3787

215
-2838

1337
667k
b6)2

_87
-602
1873
1675

-1733
-2665

-389
38_9
k683

976
-52k3

1275
3887
6310

-2350
217

3272
30k6

-1193
-1600

1736
6102
_73
IQkk
-226
17k5
-353

-2585
-372k

-602
3357
2928
-277

-3e26
2728
2117
3k62
2203

-167C
-1766

217k
705

-2338
371

2337
k225
b979
3128

629
-2k9

-2e15
-3616
-3036

-738
115

-738
-2270

2861
1611

-30kk
-k030

232k
195_

-1997
-2226
-_9_5
-3070

lkkk
3222
lOk8
_005
5395
2817

-k998
-7673
-6k06
-326k

-1176
-25k0
-3515
-1933

7102
-lk65
-7107
-7325

k65
3620
-599

-73k5
-8390
-21_2

575
1639
-351
3kl1
7391
3102

-8102
-11863

-91k6
-3097

_nom'

deg

C
15
30
115
60
75
90

105
120
135
150
165
180
195
210
225
21lO
255
210
285
300
315
310
3_5

(f) Chordwise bending moment

Chordwlse bending moment, In-lb, at -

r/R = 0.150 r/R = 0.3?5 r/R = 0.5?5 r/R = 0.825

-10803
-5528
-2907
-Ik58

9189
31k9

-6635
-3135

-Ik99_
-9166
-3761

28_9
_396

-7928
-1_619
-17338

-170
-191k

71k2
Ib966

597b
1206

-kkk2
-k778

3752

3117
2156

-7107
-253

6_2
-7889

-117_7
-9191
-92k0
-7_k9
-3737
-7872

-351
-986

-291k -103_
358 15238

5k05 13990
651 8198

-9638 6550
-9687 -6698

-1k912 -67_6
-!1933 -26

-9052 2726
-9735 118

-11315 117k
-8563 5k9k

195 5798
-3207 11686
-kOO5 1878
-7098 -2906

(g)

I
i _Jnom'

deg

0
15
3O

60
75
90

105
120
135
150
165
180
195
210
225
2kO
235
270
285
300
315
330
3k5

Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at -

r/R = 0.15 r/R = 0.50

107k 519
lk8 339

-k09 -667
k20 k07

lk05 1615
537 _81

-911 -529
2k7 -185

1071 861
107 170

-555 -126
-537 -65_

-9 -170
383 290
-12 -128

-Ik22
-I001

-25_
162

-178
-730
-k18
-205

589

Pitch-horn

load, Ib

192
102

51
I_0
200

75
-51

3k
lk8

SO
-k2
-17

18
tO

-51
-1120 -13k

-859 -67
-k37 6k
-lkl 77

lk 37
-130 9
-3k3 39

227 39
618 I_1

441



TABLE 89

FLIGHT 67, PARTIAL-POWER DESCENT

(a) Differential pressures

hp, Ib/sq in., at -

_Nom'
r/R = 0.95

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 01090 0,168 0.233 0,335 0.6_ 0191_

0

15

30

5.70 3.64 2.87 1.95 1.04

7.26 4.65 3.41 2.32 1.26

9.67 5.20 3.90 2.76 1.52

9.25 5.11 4.00 2.86 1.67

9.10 5.16 3.92 2.79 1.64

8.88 5.20 3.83 2.72 1.59

8.57 5.25 3.70 2.64 1.56

8.51 5.22 3.68 2.62 1.54

8.36 5.11 3.59 2.55 1.51

8.34 5.06 3.55 2.53 1.51

8.41 5.07 3.57 2.55 1.53

8.75 5.19 3.65 2.62 1.59

9.14 5.22 3.68 2.66 1.61

9.48 5.23 3.67 2.67 1.64

9.86 5.22 3.72 2.73 1.69

45

60

75

90

I05

120

135

150

165

180

195

210

225 10.31 5.22 3.68 2.76 1.74

240 10.49 5.25 3.56 2.67 1.71

255 10.45 5.20 3.57 2.62 1.68

270 9.51 4.94 3.46 2.50 1.56

285 7.93 4.62 3.25 2.30 1.40

300 7.25 4.41 3.12 2.2l 1.30

315 6.54 4.15 3.00 2.10 1.20

330 6.28 4.04 2.97 2.06 1.15

345 5.91 3.82 2.89 2.00 1.09

•45 .065

.52 .085

.56 .llO

•68 .124

.69 .136

•68 .134

• 67 .134

• 66 .130

.66 .125

.65 .128

• 67 .140

.68 .146

• 69 .150

• 71 .160

• 72 .173

.72 .187

.68 .195

• 65 .221

• 64 .134

.60 .121

.56 .I03

• 52 .091

.50 .083

• 48 .073

r/R = 0.90 Snom'

x/c = x/c = X/C = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0.233 0.335 0.625 0.915

6.19 3.05 2.21 1.86 1.18

5.78 2.87 2.13 1.87 1.18

4.96 2.72 2.09 1.89 1.24

9.46 4.69 3.35 2.75 1._4

9.88 4.69 3.37 2.81 1.80

9.50 4.60 3.24 2.76 1.76

9.12 4.48 3.16 2.64 1.71

8.73 4.40 3.10 2.61 1.71

8.63 4.37 3.04 2.55 1.67

8.54 4.27 3.01 2.52 1.65

8.85 4.35 3.04 2.54 1.66

9.61 4.52 3.15 2.62 1.72

10.05 4.59 3.22 2.65 1.76

10.26 4.59 3.23 2.66 1.77

10.42 4.65 3.27 2.70 1.80

10.52 4.63 3.23 2.67 1.78

9.33 4.33 3.04 2.69 1.72

6.96 4.25 3.24 2.74 1.89

7.54 3.70 2.53 2.10 1.38

7.61 3.78 2.64 2.17 1.41

7.48 3.72 2.57 2.12 1.38

7.16 3.59 2.47 2.06 1.33

6.96 3.47 2.43 2.03 1.29

6.61 3.28 2.34 1.96 1.24

• 47 -.002 0

.50 -.002 15

• 57 .036 30

• 65 .065 45

• 73 .078 60

.72 .083 75

.72 .083 90

• 72 .088 105

•71 .089 120

•71 .092 135

.72 .096 150

.75 .112 165

.75 .I19 180

.75 .123 195

.75 .135 210

• 74 .136 225

.73 .123 240

.94 .224 255

.54 .036 270

• 60 .061 285

.57 .049 300

• 54 .036 315

.53 .022 330

.50 .011 345

ap, Ib/sq in., at-

_nom'

deg x/c = x/c =

0.017 0.040

0 6.00 4.36

15 5.29 3.83

30 4.66 3.38

45 4.67 3.43

60 8.17 5.48

75 9.18 5.94

90 8.85 5.80

105 8.97 5.76

120 8.85 5.69

135 8.37 5.51

150 8.71 5.61

165 9.32 5.87

180 9.59 5.87

195 9.18 5.65

210 8.50 5.39

225 6.87 4.85

240 6.02 4.21

255 4.85 3.49

270 6.40 6.48

285 6.97 4.78

300 7.06 4.90

315 6.94 6.93

330 6.81 4.90

345 6.51 4.74

r/R = 0.85

x/c = x/c = x/c = x/c =
0.090 0.130 0.168 0.233

2.97 2.23 1.84 1.65

2.66 1.95 1.65 1.48

2.35 1.69 1.39 1.27

2.34 1.81 1.49 1.39

3.89 3.00 2.46 2.15

4.15 3.23 2.66 2.33

4.04 3.13 2.60 2.28

4.06 3.17 2.62 2.30

4.00 3.14 2.59 2.28

3.8g 3.06 2.51 2.23

3.96 3.12 2.57 2.28

4.10 3.23 2.63 2.34

4.13 3.27 2.67 2.35

3.96 3.i3 2.56 2.27

3.80 2.98 2.46 2.19

3.35 2.61 2.07 1.93

2.92 2.27 1.87 1.68

2.3? 1.83 1.50 1.41

3.05 2.38 1.93 1.73

3.31 2.56 2.08 1.85

3.37 2.61 2.13 1.89

3.36 2.58 2.11 1.87

3.31 2.54 2.09 1.85

3.18 2.42 2.00 1.77

x/c"= x/c =
0.335 0.500

1.06 .48 .48

.98 .43 .44

.85 .37 .41

.94 .46 .49

1.40 .68 .63

1.53 .76 .68

1.50 .76 .69

1.53 .79 .71

1.52 .78 .69

1.49 .77 .69

1.52 .80 .71

1.55 .82 .73

1.57 .83 .73

1.51 .80 .71

1.48 .80 .71

1.26 .74 .67

1.14 .58 .56

• 94 .46 .47

1.13 .56 .53

1.21 .60 .55

1.21 .60 .55

1.20 .59 .55

1.18 .57 .53

1.13 .53 .51

_/nonl

x/c = x/c = x/c = deg

0.625 0.769 0.915

.23 .074 0

.21 .055 15

.20 .053 30

.26 .088 45

.33 .115 60

• 36 .133 75

.37 .138 90

.38 .148 105

.36 .144 120

.38 .144 135

.39 .152 150

.40 .158 165

.40 .160 180

.38 .144 195

• 39 .150 210

.41 .179 225

.30 .084 240

.25 .082 255

.29 .og6 270

.30 .101 285

.29 .I01 300

.28 .094 315

.28 .088 330

.26 .084 345

_2



TABLE 89 - Continued

FLIGHT 67, PARTIAL-POWER DESCENT

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

r/R = 0.75 r/R = 0.55 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.0_7 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0,090 0,168 0.233 0.335 0.625 0.9_5

0 4.78 2.41 1.95 1._5 .99 .41 .073 2.65 1.28 .9_ .75

15 k.ql 2.20 1.82 1.36 .92 .38 .070 2.50 1.19 .89 .71

]C 3.92 1.91 1.62 1.20 .@C .32 .056 2.33 1.10 .82 .66

_5 3.21 1.55 1.28 1.01 .64 .26 .C_2 2.10 1.0] .7_ .59

60 2.59 1.30 1.06 .89 .58 .26 .C_6 1.82 .87 .62 .51

75 1..82 .95 .88 .75 .54 .29 .063 1.56 .7_ .58 .kk

90 2.61 1.8_ 1.56 1.36 1.00 .47 .112 1.43 .65 .57 ._0

105 _.14 2.95 2.26 1.72 1.20 .49 .091 1.34 .61 .53 .38

12C 5.05 3.27 2.k5 1.86 1.33 .54 .098 1.19 .53 .47 .]5

135 5.85 3.29 2.k6 1.81 1.30 .51 .I00 1.11 .48 .44 .34

150 6.36 3.27 2.43 1.81 1.30 .51 .091 1.15 .51 .45 .34

165 6.33 3.03 2.31 1.72 1.25 .52 .C96 1.26 .56 .50 .36

180 6.03 2.93 2.25 1.70 1.22 .51 .C9@ 1.32 .61 .SO .38

195 5.79 2.63 2.07 1.5_ 1.10 .k7 .079 1.33 .62 ._8 .39

210 k.77 1.97 1.66 1.25 .89 .39 .067 1.3@ .63 .48 .kO

225 3.72 1.47 1.28 .95 .66 .29 .046 1.45 .70 .53 .43

240 3.01 1.49 1.26 .97 .69 .31 .056 1.68 .77 .62 .49

255 3.40 1.82 1.5W 1.15 .82 .35 .063 1.92 .90 .70 .55

270 3.97 2.19 1.76 1.31 .95 .40 .C75 2.11 .99 .77 .60

285 _.49 2.42 1.90 1._2 1.02 .43 .079 2.28 1.09 .81 .66

300 4.85 2.55 2.00 1._9 1.07 ._5 .089 2.44 1.17 .87 .70

315 5.07 2.63 2.05 1.53 1.08 .46 .C87 2.58 1.26 .91 .73

330 5.17 2.66 2.08 1.55 1.10 .46 .C89 2.74 1.32 .97 .77

345 5.07 2.60 2.05 1.53 1.07 ._4 .08_ 2.77 1.35 .98 .77

.59 .35 .069 C

.57 .]4 .069 15

.53 .32 .063 30

.48 .2q .058 45

•h2 .26 .050 _0

.37 .24 .047 75

• 35 .2_ .0_4 9C

•33 .22 .042 IC8

• 30 .20 .038 120

.28 .20 .OhO 135

.29 .20 .041 150

• 31 .21 .0_3 165

.32 .21 .Ok1 180

.33 .22 .037 195

.33 .22 .035 210

• 35 .23 .O_C 225

.39 .26 .045 240

._4 .28 .0_8 255

.47 .30 .051 270

.52 .31 .056 285

•55 .33 .059 300

• 58 .36 .06_ 315

.61 .37 .069 330

.62 .36 .071 345

Ap, lb/sq in., at -

nom P

deg

0

15

30

45

60

75

;C

105

120

135

150

165

l@C

195

218

225

243

255

270

2@5

308

315

330

5k5

r/a = 040

x/e = x/c = x/c = x/c=
0.042 0.158 0.300 0.600

1.27 .64 .39 .24

1.24 .63 .39 .2_

1.17 .59 .36 .23

1.07 .53 .33 .22

1.00 .50 .31 .21

•gO .45 .27 .19

.81 ._0 .25 .19

.71 .39 .22 .17

• 61 .34 .19 .16

.56 .32 .18 .16

.57 .33 .18 .16

•59 .34 .19 .16

• 61 .32 .20 .17

.61 .32 .20 .16

•62 .33 .20 .16

.65 .3u .21 .17

•70 .37 .23 .17

•81 .41 .25 .18

• 87 .45 .27 .19

.96 .49 .30 .20

1.03 .52 .32 .21

1.10 .56 .35 .23

1.17 .60 .37 .24

1.25 .63 .39 .25

x/c =

0.gl0

.08£

.09C

.086

.085

.082

.07_;

.O?tl

.071

.064

.06k

x/c =

0.042

.57

.59

.57

.53

.51

.45

.38

.33

.32

.064 .31

•062 .32

•062 .31

• 058 .29

• 060 .28

.062 .28

.064 .28

.067 .30

.070 .36

.073 ._C

• 07_ -h5

.079 .48

.085 .50

.085 .5- 2

r/R = 0.25 Snom'
i

x/c = x/c = x/c = x/c = deg

0.158 0.300 0.600 0.910

• 27 .17 .08 .Cl_ 0

•28 .17 .09 .020 15

• 27 .17 .08 .020 30

.25 .16 .08 .020 45

.24 .15 .07 .020 60

.23 .1_ .07 .018 75

.21 .13 .06 .016 90

• 18 .11 .05 .015 lOS

.15 .09 .05 .016 120

• 15 .09 .05 .019 135

.15 .09 .05 .019 150

•15 .09 .05 .Clq 165

• lk .09 .05 .016 180

• 13 .09 .05 .015 195

.13 .08 .04 .812 210

• 12 .08 .Ok .011 225

• 12 .09 .05 .010 240

.14 .09 .05 .C09 255

.16 .11 .06 .010 270

.19 .12 .07 .012 285

• 21 .13 .07 .C12 300

.23 .14 .08 .01k 315

.24 .15 .08 .012 330

.26 .16 .08 .012 345
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TABLE 89 - Continued

FLIGHT 67, PARTIAL -POWER DESCENT

(b) Section aerodynamic loading

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

_qom,

oeg

3
15

_5

60
75
9G

1C5
120

135
15C
165
18r'
195
21C
225

£55
2r3
2E5

_C3
515
330
3_5

2.53
2.61
2.52
2.39
2.28
2.15
1.95
1.67
I .k7

I .h6
1 .t_7
I.k8
1.42
1.35
1.26

1.2h
1.29
1.38

1.62
1.85
2.00

2.18

2.28

2.39

6.28

6.23

5.85

5.39
5.07

k.62

h.25

3.85

3.42

5.26

3.]0
3.38
3.1_3

3._0

3.57

3.82

4.22

_.52

4.91

5.21

5.59

5.95
6.28

9.58
9.16
8.52

7.77
6.72
5.93
5.59
5.25
k.7]

_.46
_.58

4.97
5.11
5.1_
5.20

5.60
6.34
7.08

7.7_
8.36

8.90
9.k4
9.92

10.01

16.22
15.04
13.10
10.58
9.22

7.97
13.78

18.29
20.47
20.84

21.09
20._3

IO.85
18.17

Ik.62

11.10
I0.8_
12.72
Ih.77
16.18
17.11

17.54
17.77
17.36

18.46
16.60
14.62
15.68
24.58
26.83
26.33
26.71
26.32

25.58
26.26

27.28

27.61
26.50
25.57
22.19
19.22
15.77
19.64
21.08

21.30
21.12
20.73

19.90

19.45
18.97
18.84
29.33
30.36
31.54
28.83
28.32

27.92
27.58
28.07
29._6
_0.15
30.36

30.82
30.65
28.86
29._1
23.09

23.97
23.38
22.k2
21.75
20.73

20.54
25.17
29.82
30.78
30.63
30.1b
29.55
29.31

28.71
28.52

28.89
29.72
30.28
30.75

31.39
31.90
31.53
31.23

29.21
26.43
24.79
23.08
22.39
21.32

(C) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

j
1
2

w
5

7
8
9

1C

13.311
1.017
-.05u

-.023
.01_

-.064
.000
.009

-.018

-.0C5
.005

-.01_

-.050

.027

.005

.009

-.032
-.01k

.009

.00O

.nO0

I0

Oe=AO+ _-- {An, sCOen_nom

n= I

+ Bn, s sin n_nom )

n

0 _.762
I -2.136

2 .186
3 -.065

-.057
5 .036
6 .000

7 .010

8 -.00_

9 -.020

10 .008

Flap motion

an, s, deg bn,s, deg

-.510
-.081

-.036
-.016
-.065

.006

.010

.006

.00_
-.006

10

/3s=ao+ _-- (an, sCOSn_no m

n= I

+ bn, e sin n _nom)

Lag motion

0
I
2
3

5
6
7
8

9
10

En, deg Fn, deg

7.001
-.210 .268

.036 -.011
-.027 -.0_5

-.008 .019
.Olk -.011

.008 .C02

.022 .011

.011 .C02

-.002 .C02
-.003 -.003

10

[ = E 0 + _ IEn cos n iPno m

n= 1

+ F n sin n _nom)
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TABLE 89 - Concluded

FLIGHT 67, PARTIAL-POWER DESCENT

(e) Flapwise bending moment

C

15

30

_5

60

75

9C

105

120

135

150

165

180

195

210

225

240

255

270

2_5

300

315

330

545

t_no m ,

deg

O

15

45

60

75

9(3

105

120

135

150

165

180

195

21(3

225

24G

255

270

285

300

315

330

3k5

Flapwise bending moment, in-lb, at -

r/R _ 0.150 r/R = 0.275 r/H = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.925

17296

16137

16183

17011

17091

17125

16179

16407

16657

17125

16657

10137

16863

17478

175CI

1752_

9817

17239

t7524

17091

17923

17136

18011

17182

2624

2450

2426

1856

2904

2467

3341

3308

2310

2384

2483

2500

2525

2120

2368

2632

3308

2360

2384

2195

2657

2912

2838

3993

1528

1935

18_4

597

524

2188

363_

3923

3074

2585

2¼85

2839

2_14

1980

2414

3282

3408

3037

2350

1537

I_k6

289

289

316

884

1189

1180

34C

1218

2E_O

3651

4271

3966

3069

2783

3040

2535

2_77

3C12

3_89

3260

3h89

2449

IG9k

674

-575

-E99

-70

-595

-67

425

1613

2977

3690

3690

4429

5125

4350

3_44

2863

2793

3620

4385

4077

3637

3576

2185

117

-1555

-2303

-2408

-851

r/R = 0.650 r/R = 0.800

-1885

-1179

-74

3289

4831

4523

k035

4274

4971

4523

3120

1906

2911

4423

5339

4632

4523

3498

1846

-671

-3567

-399_

-3716

-2213

(f) Chordwlse bending moment

Chordwi$e bending moment, In-lb, at -

r/R = 0.150 r/R _ 0.375 r/R = 0.575 r/R = 0.825

-3307

-1337

3416

3888

1853

128k

1951

1740

1740

-68

-_356

-4626

-5766

-8843

-12278

-11138

-10405

-10096

-e256

-7ot9

-4740

-3k10

-3942

-7407

-6235

-4933

-4005

-4965

-7000

-8677

-8384

-7000

-5079

-5486

-8091

-11022

-13122

-13203

-13480

-11933

-11510

-9882

-7896

-740?

-7310

-768_

-8124

2327

2839

4135

2743

1719

999

-473

-857

1431

3127

3287

1831

-21C5

-4425

-3705

-12C9

-1833

-233

1783

2983

3719

2311

1351

2055

(g) Blade torsional moment and pitch-horn load

_/nom'

deg

O

15

30

_5

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

31_5

Torsional moment, in-lb, at-

r/n = 0.15 r/R = 0.50

681 165

656 103

1005 389

1070 405

910 275

668 -I

647 -28

8_3 139

677 2

409 -92

330 -18_

276 -55

409 -93

231 -259

-88 -416

-235 -548

-270 -512

236 -287

421 89

350 -86

5_1 I_3

494 38

793 280

762 171

Pitch-horn

load, lb

56

62

92

113

81

60

79

95

72

_ll

_2

54

50

21

-16

-30

-6

20

28

34

38

50

61

I
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TABLE 90

FLIGHT 68, PARTiAL-POWER DESCENT

(a) Diffei-ential pressures

Ap, lb/sq in., at -

_nom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = XlC = XlC = x/c = x/c = XlC = XlC = XlC = XlC = x/c = xlc = x/c = xlc = deg
0.017 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

C 5.26 3.49 2.64 1.83 1.01 .45 .063 6.37 3.19 2.23 1.89 1.21 .50 .022 O

15 4.06 2.92 2.31 1.56 .77 .36 .036 5.1] 2.58 1.87 1.59 1.00 .kO -.016 15

30 ].15 2.45 1.92 1.19 ._6 .2_ .002 2.45 1.26 1.00 .87 .53 .21 -.067 30

45 7.77 5.23 3.93 2.63 1.38 .58 .C97 _.79 2.35 1.95 1.81 1.07 .k9 .016 45

60 8.79 5.05 3.87 2.84 1.66 .71 .130 9.91 4.84 ].52 2.92 1.90 .77 .085 60

75 7.97 _.97 3._3 2._6 1.44 .60 .106 9.00 k.41 ].10 2.58 1.66 .67 .065 75

90 6.63 4.29 2.99 2.18 1.20 .51 .087 7.38 ].66 2.51 2.11 1.37 .57 .Okl 90

IC5 6.21 k. O0 2.88 2.04 1.16 .5] .099 6.58 3.38 2.36 2.00 I.]1 .59 .063 105

120 6.75 4.32 3.03 2.16 1.25 .56 .107 7.08 3.65 2.54 2.15 1.43 .63 .081 120

135 6.8_ 4.31 3.03 2,16 1.25 .55 .C99 7.47 3.77 2.62 2.20 1.45 .62 .072 135

150 6.66 _.22 2.96 2.11 1.2_ .55 .111 7.13 3.57 2.49 2.t0 1.]9 .61 .072 150

165 7.10 4.41 5.07 2.20 1.31 .59 .118 7.3C ].67 2.54 2.14 1.43 .64 .083 165

180 7.51 4.57 3.13 2.27 1.37 .60 .120 7.64 3.84 2.65 2.23 1.49 .68 .099 180

195 7.70 h.55 3.13 2.27 1.]8 .61 .130 7.98 3.93 2.71 2.25 1.54 .68 .108 195

210 7.88 4.55 3.1] 2.29 I.ki .63 .I42 8.27 3.99 2.76 2.30 1.58 .69 .119 210

225 8.23 h.62 3.19 2.57 1.h7 .66 .156 9.33 k.2h 2.89 2.39 1.64 .73 .136 225

2hC 9.30 4.77 3.31 2.50 1.59 .71 .187 9.]8 k.lk 2.87 2.58 1.65 .73 .143 240

255 9.05 _._8 ].03 2.30 1.51 .65 .177 8.69 3.74 2.58 2.13 1.49 .64 .130 255

27C 7.31 4.03 2.71 1.99 1.28 .51 .122 k.68 2.53 1.80 1.62 1.09 .49 .031 270

28E 6.]9 _.95 2.71 1.95 1.17 .51 .C99 6.84 ].kS 2.35 1.9] 1.]1 .55 .074 285

300 7.05 _.27 2.94 2.1] 1.27 .55 .I07 7.50 3.74 2.56 2.13 1.42 .61 .081 3C0

315 7.09 4.31 2.98 2.16 1.29 .56 .095 7.91 ].91 2.68 2.22 1.47 .62 .072 ]15

330 6.39 k.09 2.88 2.05 1.19 .52 .089 7.66 ].81 2.60 2.16 1.42 .59 .058 330

345 5.87 3.84 2.78 1.96 1.12 .k9 .C81 7.16 3.57 2.46 2.07 1.34 .56 .042 545

Ap, Ib/sq in., at -

r/R = 0.85

x/c= x/c= x/c= x/c= x/c= x/c=
0.090 0.130 0.168 0.233 0.335 0.500

nom,

deg x/c = x/c = x/c = x/c =

0.017 0.040 0.625 0.'/69

C 6.55 4.70 5.21 2.k6 2.02 1.80 I.I b, .53 .51 .26

15 5.35 _.76 2.62 1.94 1.60 1.47 .92 .]9 .41 .19

3C 2.86 2.01 1.54 1.20 .95 .88 .54 • 16 .25 . I0

kS 1.32 I. 12 .92 .76 .58 .75 .39 •13 .23 • 11

£C 8.1 z_ 5.82 3.99 3.09 2.50 2.20 I.k0 .67 .62 • 33

75 9.60 6.04 k.25 3.31 2.70 2.36 1.52 .74 .65 .32

9C 6.81 4.82 3.36 2.57 2.12 1.89 1.21 .59 .56 .30

105 6.22 k.47 3.09 2.k2 1.98 1.82 1.18 .60 .56 .31

120 6.9fl h.95 3.h0 2.65 2.17 1.97 1.28 .65 .61 .34

135 7.40 _.99 3.53 2.75 2.25 2.01 1.31 .66 .60 .33

150 6.96 k.81 3.33 2.59 2.10 1.90 1.22 .61 .58 .31

165 7.15 4.86 ].k0 2.66 2.16 1.95 1.25 .65 .62 .34

180 7.6t 4.99 3.58 2.80 2.26 2.02 1.32 .70 .65 .37

19_ 7.95 5.14 ].68 2.91 2.35 2.12 I.]9 .75 .66 .37

21C 8.36 5.29 3.77 2.97 2.44 2.18 1.44 .78 .67 .38

225 8 •32 5.21 3.74 2.98 2.k2 2.19 1.45 .79 .69 .39

2hC 6.8_ 4.38 ].18 2.5] 2.07 1.89 1.26 .69 .62 .35

2E5 2.67 1.99 1.28 1.22 .99 1.07 .75 .h2 .46 .26

27C k.72 3.]k 2.21 1.71 1.35 1.29 .83 .39 .41 .2]

285 6.60 4.h2 3. I_ 2.kk 1.96 1.78 I. 13 .57 .53 .29

]CO 7.3b k. Sk 3.45 2.70 2.19 1.95 1.2k .66 .58 .32

315 8 .Ok 5. lh 3.70 2.88 2.33 2.07 1• 32 .71 .63 .33

330 8.07 5.25 3.74 2.90 2.35 2. 10 I.]] .68 .62 .32

3k5 7.42 5.07 3.54 2.72 2.23 1.98 1.27 .61 .57 .29

_/noH1 '

x/c = deg

0.915

• 080 O

.047 15

• 006 30

.016 k5

.111 60

• 109 75

• 097 90

.107 105

.117 120

.111 135

.I03 150

.119 165

.134 180

.lkk 195

.148 210

.lk8 225

.128 2_0

.084 255

.066 270

• 100 285

.117 300

.I17 315

.111 330

• 090 ]kS
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TABLE 90 - Continued

FLIGHT 68, PARTIAL-POWER DESCENT

(a) Differential pressures - Concluded

Ap, lb/sq in., at-

@nora' r/R = 0.76

deg x/c = x/c = XlC = XlC = XlC = x/c = x/c = x/c = Xlc = x/c =

0.017 0.090 0468 0.23_ 0.333 0.625 0.915 0.017 0,090 0.168

0 5.77 2.85 2.18 1.6] 1.15 .k7 .C72 3.k2 1.67 1.18

is s.18 2.k7 1.93 I.k3 .97 .]_ .05_ 3.06 i.k8 1.o6
3c k.25 1.a6 1.55 1.13 .71 .29 .c3k 2.61 1.21 .90
kS 3.26 1.kO I. 13 .�k .55 .23 .C2k 2.2E 1.09 .79

60 2.k8 1.16 .96 .79 .$2 .2k .631 2.11 1.01 .71

75 _.k9 2.82 2.07 1.71 1.20 .k7 .C7k 1.56 .68 .53

90 k. S1 2.85 2.17 1.63 1.13 .k7 .C81 .86 .31 .3]

105 S.07 2.79 2.15 1.63 1.16 .50 .C93 1.31 .59 .50

120 5.k6 3.00 2.30 1.76 1.26 .5k .100 2.1k 1.07 .82

135 5.95 ].Ik 2.37 1.77 1.28 .53 .C95 2.38 1.12 .8_

150 5.71 2.80 2.17 1.61 1.18 .k9 .088 2.k9 1.17 .87

165 5.k9 2.80 2.16 1.63 1.19 .51 .IOC 1.89 .88 .70

180 5.82 3.18 2.36 1.78 1.30 .56 .111 1.67 .79 .63

195 6.kO ].kk 2.51 1.89 1.kO .58 .111 1.k8 .68 .55

210 6.63 3.36 2.k6 1.85 1.38 .57 .107 1.k7 .6k .53

225 6.kl 2.72 2.06 1.SO 1.08 .kS .C6k 1.kq .6_ .51

2kC k.k9 1.07 1.03 .82 .62 .33 .057 1.61 .71 .58

255 3.63 1.kS 1.21 .9k .65 .30 .Ck_ 2.01 .9k .72

270 3.51 1.89 1.50 1.1k .79 .35 .C57 2.2k 1.06 .79

285 h.16 2.kO 1.83 1.38 .99 .k3 .C69 2.36 1.11 .83

300 k.77 2.66 2.01 1.52 1.10 .k8 .078 2.56 1.2k .91

315 5.33 2.9k 2.20 1.66 1.21 .52 .095 2.95 1.k3 1.0]

330 5.85 3.12 2.3k 1.7k 1.27 .5k .C97 3.21 1.55 1.12

3k5 6.10 3.10 2.33 1.7k 1.25 .52 .090 3.k2 1.66 1.19

r/R = 0.55 Cnom'

x/c = x/c = x/c = x/c = deg

0.233 0,335 0.625 0,9|5

• 97 .76 .kk .C69 0

.@7 .69 .kl .062 15

.75 .61 .37 .CSq _0

.61 .5k .3] .C59 kS

.60 .k9 .]0 .Ok6 60

.kk .38 .25 .C29 75

•32 .26 .21 .C28 90

• W2 .35 .26 .Okl 165

• 69 .56 ._3 .C59 120

• 68 .55 ._3 .059 135

.72 .58 ._6 .068 150

• 60 .51 ._3 .056 1_5

• 56 .k6 .32 .052 180

.k8 .kO .28 .033 195

.k7 .38 .26 .C28 210

.kS .37 .25 .027 225

•5C .kO .28 .O]k 2kO

•60 .W8 .32 .Okl 255

•66 .52 .]3 .039 270

.69 .5k .]k .Ok1 28E

• 76 .59 ._6 .051 300

.86 .67 .kl .065 315

• 91 .71 .k3 .C69 330

.97 .76 .kW .069 3k5

&p, lb/sq In., at -

VJnom, r/R = 0.40 r/R = 0.25
I_/rlor D ,

deg x/c ffi x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.610 0.042 0.158 0.300 0.600 O.glO

0 1.61 .Sk .50 ._C .097 .85 .h2 .26 .|k .026 0

15 1.57 .82 .kS .29 .096 .77 .37 .22 .12 .C37 15

30 1.38 .70 .hi .26 .09] .71 .32 .19 .08 .C21 30

kS 1.12 .58 .]k .2. _ .090 .59 .28 .17 .09 .021 kS

60 1.02 .53 .32 .22 .086 .52 .2h . 15 .08 .020 60

75 .98 .k9 .28 .20 .08C .53 .2k .15 .08 .020 75

90 .76 .kO .21 . 18 .07] .53 .2k • lk .08 .017 90

ICS .59 .36 .19 .19 .078 .W-* .19 .11 .06 .015 105

120 .63 .37 .21 • 18 .071 .32 • lk .08 .05 .013 120

135 .60 .36 .20 • 18 .069 .3C • 13 .08 .06 .018 135

15C .63 .37 .21 .lC; .073 .33 .15 .09 .06 .C2C 150

165 .71 .WI .23 .19 .069 .28 .12 .08 .05 .017 165

180 .60 .35 • 19 • 17 .062 .26 . 1 1 .07 .06 .012 180

195 .52 .]1 .18 .17 .062 .26 .11 .07 oOS .01W 195

210 .60 .3k .20 .18 .062 .28 .12 .08 .05 .01_ 210

225 .69 ._8 .22 . 18 .062 .33 . Ik .09 .06 .CIS 225

2WC .76 .k2 .2k • 19 .067 • 37 • 15 • 10 .06 .C 1,_ 2kO

255 .83 .k7 .26 .20 .069 .37 .15 • 10 .06 .C08 255

210 .90 .50 .29 .21 .071 .kC .19 .12 .07 .Cl- _ 270

285 1.01 • 56 • 32 .22 .08C • 51 .25 • 16 .09 • 015 285

300 I. 12 .61 .36 .2k .08] .65 • 33 .20 .12 .C26 300

315 1.20 .66 .39 .26 .OSC_ .66 . 31 .20 . 12 .C28 315

330 1.29 .70 .k2 .28 .08_; .59 .31 .20 .12 .C2k 330

3kS 1.k5 .78 .k7 .29 .095 .66 .]k .22 .12 .031 ]kS
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TABLE 90 - Continued

FLIGHT 68, PARTIAL-POWER DESCENT

(b) Section aerodynamic loading

_qom,
aeg

0

15
3G

t15
60
75

90

lOS
120
135

115065
180
195
21C
225

240
255
270
285

3C0
315
330
345

Section aerodynamic loading, l, lb/ln., at -

r/R = 0.25 r/R ffi 0.40 r/R ffi 0.55 r/R = 0.75 r/R ffi 0.85 r/R ffi 0.90 r/R ffi 0.g5

3.90
3.48

2.93
2.61
2.33
2.3_
2.31
1.85
1._2

1.38
1.52
1.31
1.2_
1.23
1.28

1.52
1.63
1.62
1.87
2.40
3.16
3.10

2.99
3.24

7.92
7.65

6.73

5.72

5.30
_.91

3.99
3.62
3.73

3.59

3.75
h.06
3.49

3.24
3.53

3.83
4.15
4._8
4.83
5.33
5.88

6.29
6.75
7.40

12.23
11.06

9.56
8.51
7.74
5.80
Z.87
5.46
8.51

8.68
9.25
7.67
6.98
6.05
5.76

5.60
6.27
7.60

8.27
8.66
9.45

10.81
11.57
12.21

18.80
16.3';
12.58

9.63
8.41

17.23
17.87
18.47
19.96

20.58

18.97
19.01
20.81

22.27

22.11
18._7

10.74
10.85
12.74

15.64
17. _,_
19.25

20._,I

20.36

20.01
16.13

9.25
6.53

_4.75
27.08
21.18
20.10
22.00

22.70
21.34
22.08
23.28
24.20
25.04
25.11

21.51
11.10

14.40
19.99
22.10
23.75
23.81
22.28

20.18
16.36

8.12
16.91
31.45
27.97
23.10
21.83
23.55

2k.15

23.14

23.84
24.96
25.63

26.26

28.06

28.04
25.34

16.86
21.87
23.89
24.80
23.96
22.56

19.43
15.78

11.85
28.03
30.35
27.]5
23.27
22.37
24.01

23.99
23.59
24.83
25.76
25.98
26.39

27.28
29.33
27.60
23.37
22.08
24.01
24.23
22.6_
21.33

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0

1
2
3

5

6
7
8
9

10

13.779

2.08_
-.OSk

.023

.000
-.082

.009

.023
-.005
-.009

.000

-k.531
-.027

.227
-.027
-.150

.014

.059

.009
.000
.023

10

8s = A0 + )-- (An, s cos n _nom

n= 1

+ Bn, s sin n _nom)

2
3
4
5
6
7
8

9
10

Flap motion

an, s, deg bn,s, deg

4.076

1.207
.200

-.225
-.138

.178
-.045
-.U91
-.002

.006
-.056

-.504
-.089
-.340
-.257

-.166
.002
.000

-.038
-.020
.004

i0

/_s = a0 + _-- (an, • cos n _nom

n=l

+ bn, s sin n t_nom)

Lag motion

0
1
2
3
4

5
6
7
8
9

10

E n, deg Fn, deg

7.068
-.267 .046

• 016 -.014
• 011 -.085

-.022 .005

•024 -.002
-.017 -.009
-.011 .000
-.006 .000

•00C -.006
-.017 -.002

10

"_ =E0+ Z (Enc°Sn@nom

n=l

+ F n sin n qJnom)
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TABLE 90 Concluded

FLIGHT 68, PARTIAL-POWER DESCENT

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R : 0.150 r/R r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

0

15

30

_5

6C

75

9C

le5

12G

135

15o

165

18o

195

21o

225

24o

255

270

285

3oo

315

330

]_s

lO69

3o3o

4865

2o15

1251

-1393

2118

7635

3269

225

2460

k272

257k

28W7

78k

-139

3588

39W2

852

7]8

200k

1696

419

20

825

3317

_k06

1889

-1097

-1518

2195

6320

3878

553

2195

3985

2937

1535

182

726

_133

5049

2021

1023

2087

1089

-751

-734

r/H : 0.375

398 75

3453 2937

3869 2928

2142 1564

-2242 -2100

-11_8 -163

3509 3968

54_2 WC73

4836 4760

2387 W187

2k50 21k6

3498 2165

3652 3090

7_1 285

-325 -15_

18_k 2937

4583 4416

5596 5122

36@8 4950

1790 2432

-68

-1613

-3140

-3101

: 0.275

1401

54

-1907

-2070

-835

538

793

-280

1392

3143

1849

133

2967

4780

!110

-694

-870

-368

1911

4507

3970

4331

5757

2492

-355_

-5490

-5428

-3633

-2428

-1742

-607

-239

4497

4199

-1980

-3115

756

3711

726

-3672

-5383

-1881

2567

_557

4199

50_4

6268

2368

-5324

-8965

-7761

-W528

nora '

deg

G

15

30

kS

60

75

90

105

120

135

150

165

180

195

210

225

2kG

255

270

285

30C

315

35f,

3_5

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R : 0.150 r/R : 0.375 r/R = 0.575 r/R = 0.825

-8599

-6239

-5213

-1078

k278

W86_

-817

-2657

IW78

2032

3546

1218

-166W

136W

-524

-5539

-8616

-11204

-11041

-8143

-5832

-5_73

-1176

-5276

-13268

-11363

-7586

358

1286

-4103

-12633

-15889

-9556

-3696

21k9

-667

-8189

-11445

-1W212

-120W7

-9605

-11591

-12324

-I0533

-k086

-2393

-3451

-8075

-1227

-2539

5029

9735

8149

1221

-3339

-5611

-2875

83WI

11605

9717

3621

-_523

-6891

-2251

21

197

-603

1637

5253

9381

h5_9

389

(g) Blade torsional moment and pitch-horn load

t_no m ,

deg

0

15

30

45

6O

75

9O

105

120

135

1 SO

165

180

195

210

225

240

255

27O

285

3O0

315

33O

3_,5

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

621 355

152 Ikk

-8 -210

kll 399

993 956

522 499

-308 -kk8

k -363

800 304

479 283

-367 -232

-242 -436

246 -58

25_ 72

14 -190

-724 -653

-966 -777

-379 -432

-169 -286

-223 -t15

-459 -169

-213 -87

72 283

439 _09

Pitch-horn

load, lb

137

96

77

128

178

87

-18

I1

I10

86

-27

2

2'l

19

-t9

-87

-63

9

2q

27

32

58

76

122
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TABLE 91

FLIGHT 69, PARTIAL-POWER DESCENT

(a) DifferenttRl pressurem

Ap, lb/sq in., at-

Cnom' r/R = 0.95 r/R = 0.90 Cnom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c ffi deg
0.017 0.090 0.188 0.233 0,_5 0.625 0,915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

6 5.kk 3.9b 3.02 1.93 .96

21 3.73 3.16 2.51 1.62 .69

36 .69 1.09 1.22 .45 .01

51 5.34 3.84 2.84 1.79 .76

66 8.71 7.59 4.25 2.89 1.74

81 7.45 4.98 3.82 2.49 1.37

96 5.74 4.09 3.03 1.91 .92

111 4.40 3.33 2.64 1.65 .76

126 4.98 5.66 2.83 1.82 .90

141 5.50 3.90 2.88 1.91 .99

156 5.19 5.67 2.71 1.81 .92

171 5.29 3.72 2.68 1.80 .95

186 5.79 5.96 2.84 1.93 1.06

201 6.59 4.31 3.13 2.09 1.19

216 7.10 4.49 3.26 2.17 1.25

231 6.83 4.24 3.10 2.09 1.23

246 7.33 4.47 3.26 2.23 1.34

261 8.76 5.04 3.52 2.50 1.60

276 5.15 3.13 2.26 1.38 .91

291 3.52 2.56 2.02 1.12 .53

306 7.02 4.43 3.21 2.11 1.20

]21 7.11 4.46 3.27 2.18 1.24

356 6.69 4.35 3.22 2.11 1.17

551 6.00 k.17 3.13 2.03 1.09

.47 .076 6.76 3.44 2.57 2.15 1.53 .57 .028 6

.35 .038 5.43 2.79 2.15 1.81 1.26 .44 -.019 21

.10 -.008 2.24 1.05 .85 .84 .50 .|k -°099 36

._0 .065 2.19 .94 .95 1.02 .73 .33 -.042 51

• 75 .130 8.46 4.69 3.49 3.03 2.09 .83 .094 66

• 60 .084 8.95 4.89 3.40 2.84 1.99 .70 .042 81

• 40 .046 6.48 3.25 2.34 1.96 1.36 .46 -.007 96

• 38 .057 4.86 2.44 1.86 1.62 1.13 .44 -.005 Ill

.47 .086 5.32 2.74 2.09 1.82 1.27 .53 .033 126

.46 .078 6.24 3.18 2.39 2.01 1.41 .56 .019 141

.47 .076 6.02 3.00 2.25 1.90 1.34 .52 .014 156

• 45 .084 5.60 2.78 2.12 1.81 1.29 .50 .024 171

• 52 .107 6.30 3.20 2.36 2.00 1.45 .60 .061 186

.56 .115 6.75 3.54 2.54 2.13 1.57 .65 .080 201

• 61 .126 7.14 ].66 2.66 2.18 1.61 .68 .101 216

• 58 .121 7.48 3.80 2.66 2.17 1.63 .67 .091 231

.67 .151 8.46 4.25 5.02 2.44 1.83 .78 .126 246

.77 .191 9.54 4.]6 ].tl 2.52 1.92 .82 .162 261

• 46 .101 2.97 1.66 1.28 1.22 .98 .47 .063 276

• 32 .086 4.34 2.07 1.54 1.35 .95 .kO .050 291

•55 .097 7.05 3.65 2.62 2.15 1.55 .62 .068 306

•57 .101 7.67 3.92 2.78 2.29 1.64 .65 .071 321

•53 .082 7.66 3.96 2.81 2.32 1.65 .65 .063 336

•51 .092 7.28 3.74 2.70 2.25 1.60 .62 .042 351

Ap, Ib/sq in., at-

t_no m

deg x/c = x/c = x/c = x/c =

0.017 0.040 0.090 0.130

6 7.69 5.66

21 6.k? 4.75

36 ].88 2.82

51 2.41 1.51

66 5.55 _.19

81 I0.I_ 9.12

96 6.67 _.71

111 4.91 5.58

126 5.35 3.91

141 6.47 k.78

156 6.20 4.53

171 5.35 3.96

186 6.00 k.k5

201 6.80 _.98

216 7.02 5.02

251 8.]_ 5.44

2_6 8.85 5.76

261 7.21 4.55

2T6 5.1_ 2.24

291 5.03 3.73

506 7.09 5.14

321 7.94 5.46

]_6 8.5_ 5.69

]51 8.26 5.88

r/R = 0.85

x/c = x/c =
0.168 0.233

3.98 2.95 2.52

_J.4k 2.47 2. 14

2.09 1.56 1.23

1.28 .76 .75

5.20 2.19 2.05

5.15 3.93 3.32

3._0 2.50 2.09

2.65 1.81 1.59

2.88 2.06 1.77

3.44 2.51 2.11

3.26 2.57 2.01

2.89 2.08 1.79

3.20 2.58 2.02

3.54 2.61 2.19

3.63 2.75 2.31

k. OS 5.08 2.53

4.52 5.28 2.71

].33 2.47 2.14

1.67 1.26 1.07

2.65 1.89 1.63

3.64 2.73 2.27

4.01 2.98 2.47

4.19 ].14 2.61

4.20 3. 12 2.66

EOI_

x/c = x/c = x/c = x/c = x/c = deg

0.335 0500 0,625 0.769 0.915

2.07 1.42 .68 .63 • 50 .052 6

1 .74 1. 19 .51 .51 .23 .035 21

1.02 .65 • 18 .27 .08 -.029 36

• 62 .44 .09 .24 .08 -.014 51

1.62 1.21 .62 .63 .55 .103 66

2.70 1.82 .89 .74 .34 .097 81

1.72 1. 14 .49 .49 .22 .026 96

1.35 .91 .38 .43 .21 .011 111

1.53 1.07 .50 .51 .27 .052 126

1.77 1.21 .57 .54 .29 .065 14t

1.68 1.14 .53 .52 .26 .054 156

1.50 1.05 .47 .49 .25 .054 171

1.70 1.19 .60 .58 .32 .092 186

1.85 1.27 .65 .62 .33 .103 201

2.00 1.38 .72 .66 .36 .114 216

2.13 1.46 .76 .68 .36 .125 231

2.30 1.57 .87 .75 .b, 3 .150 246

1.8_ 1.26 .71 .66 .37 .127 261

1.01 .72 .34 .41 .22 .048 276

1.43 .97 .45 .47 .24 .065 291

1.94 1.30 .66 .62 .32 .099 306

7.09 1.42 .75 .67 .35 .097 321

2.19 1.48 .77 .69 .35 .110 336

2.19 1.49 .75 .68 .33 .080 351
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TABLE 91 - Continued

FLIGHT 69, PARTIAL-POWER DESCENT

(a) Differential pressures - Concluded

Cnom' r/R = 0.75

deg x/c = x/c = x/c = x/c =

0.017 0.090 0.168 0.233

6 6.31 3.29 2.k8 1.93

21 5.90 2.92 2.27 1.74

36 4.9k 2.14 1.73 1.32

51 3.79 1.58 1.39 1.09

66 3.07 I.k2 1.32 1.06

81 4.16 3.35 2.46 2.11

96 4.9k 2.83 2.20 1.67

111 4.33 2.02 1.67 1.29

126 3.92 2.05 1.73 1.38

141 _.26 2.47 1.99 1.58

156 4.59 2.42 1.92 1.k9

171 4.16 2.08 1.71 1.34

186 4.09 2.22 1.79 1.42

201 4.3k 2.45 1.91 1.52

216 4.99 3.01 2.21 1.75

231 5.6k 3.05 2.29 1.79

246 5.27 2.47 1.9k 1.55

261 3.84 1.31 1.19 .96

276 3._2 1.79 1.kk 1.16

291 3.96 2.30 1.76 1.38

306 k.k8 2.57 1.95 1.54

321 4.99 2.81 2.12 1.68

336 5.5k 3.16 2.37 1.87

351 6.09 3.35 2.k9 1.95

z_p, lb/sq in., at -

r/R = 0.55 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.335 0.629 0.915 0.017 0.0_O 0.168 0.233 0.335 0.625 0.9_

1.29 .53 .088 k.07 1.96 1.37 1.1k .89 .kS .085 6

1.12 .k4 .071 3.96 1.89 1.33 1.09 .86 .k2 .08k 21

.78 .30 .032 3.30 1.55 1.11 .92 .73 .38 .OTO 36

• 62 .25 .030 2.76 1.30 .93 .79 .64 .34 .073 51

.67 .31 .Ok5 2.39 1.1k .81 .69 .56 .30 .064 66

1.4k .58 .099 2.32 1.12 .83 .70 .57 .28 .057 81

1.05 .kO .047 2.72 1.29 .93 .77 .62 .31 .065 96

.81 .35 .056 1.62 .82 .67 .60 .51 .31 .074 111

.89 .kO .073 2.98 1.k5 1.07 .90 .72 .38 .088 126

1.Ok .44 .069 3.03 1.44 1.05 .89 .70 .35 .071 141

.97 .38 .049 2.90 1.36 .97 .82 .65 .33 .069 156

• 88 .37 .052 2.75 1.31 .95 .81 .63 .34 .072 171

• 96 .4k .088 2.68 1.29 .95 .82 .65 .36 .078 186

1.05 .k8 .094 2.76 1.32 .97 .83 .66 .36 .072 201

1.21 .52 .090 2.39 1.13 .85 .75 .60 .32 .050 216

1.20 .51 .094 1.32 .61 .46 .42 .36 .21 .015 231

1.Ok .50 .094 1.51 .71 .5k .k7 .40 .23 .036 2k6

.6k .35 .069 1.99 .94 .72 .63 .56 .31 .052 261

• 77 .36 .058 2.50 1.19 .87 .75 .59 .32 .Ok8 276

.92 .39 .066 2.71 1.28 .93 .78 .62 .32 .047 291

1.05 .kk .082 2.70 1.27 .93 .78 .61 .32 .050 306

1.16 .51 .097 2.98 1._4 1.04 .86 .69 .38 .070 321

1.28 .55 .094 3.42 1.65 1.19 .99 .79 .kl .081 336

1.33 .56 .092 3.86 1.85 1.32 1.09 .85 .45 .085 351

_nom' r/R = 0.40

deg x/c = x/c = x/c =

0.042 0.158 0.300

6 1.6k .90 .56

21 1.89 1.00 .60

36 1.79 .9k .57

51 1.kS .76 .46

66 1.10 .59 .37

81 1.21 .63 .39

96 .96 .52 .31

II1 1.06 .58 .35

126 1.16 .61 .38

141 1._0 .Tk .kk

156 1.26 .69 .k2

171 1.26 .70 .k3

186 1.21 .69 .42

201 1.30 .68 .41

216 .9k .59 .37

231 .95 .56 .32

246 .76 .k3 .27

261 .73 ._2 .26

276 .85 ._7 .30

291 .95 .54 .32

306 1.09 .62 .38

321 1.21 .69 .43

336 1.31 .75 .k6

351 1.61 .87 .5k

_p, lb/sq in., at -

r/R = 0.25 @nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.600 0.910 0.042 0.158 0.300 0.600 0.910

.37 .091 1.05 .53 .3k .17 .054 6

.39 .094 1.08 .5k .34 .15 .060 21

.36 .095 1.01 .51 .32 .15 .048 36

• 32 .083 .77 .36 .22 .10 .037 51

.28 .081 .63 .30 .20 .10 .043 66

• 28 .079 .k9 .23 .16 .09 .042 81

.26 .064 .81 .38 .23 .10 .042 96

.28 .078 .71 .3k .20 .10 .038 111

.29 .073 .63 .31 .19 .09 .039 126

.31 .078 .6k .32 .21 .12 .054 lkl

.31 .073 .78 .38 .24 .12 .052 156

.31 .078 .77 .38 .2k .13 .054 171

• 31 .075 .7k .36 .23 .12 .048 186

.31 .071 .70 .35 .23 .12 .042 201

• 29 .069 .50 .30 .17 .11 .Ok3 216

.27 .059 ._9 .23 .16 .I0 .041 231

.24 .055 .kO .19 .12 .08 .037 2k6

.23 .04k .31 .13 .09 .06 .021 261

.25 .057 .32 .Ik .I0 .07 .022 276

.26 .059 .k2 .20 .tk .09 .031 291

• 28 .071 .61 .31 .21 .13 .043 306

.31 .079 .80 .39 .26 .14 .Ok8 321

.3k .080 .93 .k6 .29 .15 .Ok8 336

.36 .090 1.01 .50 .33 .17 .060 351
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TABLE 91 - Continued

FLIGHT 69, PARTIAL-POWER DESCENT

(b) Section aerodynamic loading

_nom'

deg

6

21

36

51

66

81

96

111
126
141
156
171
186

201
216

231

246

261

276

291

306

321

336

351

Section aerodynamic loading, Z, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.B5 r/R = 0.90 r/R = 0.95

5.04
5.00
4.68
3.41
3.00

2.44

3.52
3.18

2.91

3.24
3.69
3.68
3.53

3.39
2.71

2.47

2.00

1.47

1.59

2.12

3.19

3.87
4.35

4.89

8.69
9.54
8.98
7.48
6.04

6.37

14.01

13.47

11.41

9.82

8.59

8.46

21.28

18.93

14.09

II.I0

10.76

20.71

24.21

20.36

11.57

7.66

19.98

31.23

22.92
18.46

6.91
9.02

31.28
30.41

5.32 9.50

5.88 7.29

6.26 II.00

7.20 10.73

6.79 10.06

6.89 9.85
6.73 9.96

6.78 10.13

5.76 8.92

5.44 5.13

4.53 5.85
4.31 7.89

4.88 9.01
5.32 9.50

6.11 9.49

6.73 10.74

1.31 12.22

8.51 13.47

17.46

13.87
14.39

16.43

15.76
14.22
15.33

16.60

19.14

19.77

17.40

ll.15

12.41

14.79
16.67

18.49

20.48

21.55

20.07

15.69

17.83

20.71

19.69

17.66

20.13

22.02

23.22

25.47

27.49

22.20

11.53

16.48

22.60
24.76

25.95

25.79

20.73

16.70

18.96

21.35

20.24

19.12

21.90

23.74

24.76
25.16

28.57
30.34
13.10

14.48

23.96
25.56

25,65
24.55

20.77

15.92

4.49

19.09

34.44
27.24

20.58

17.21
19.54

20.66
19.59

19.70

21.56

23.78

25.12
24.06

26.04

29.95

17.87

13.35

24.27

24.74

23.71

22.43

(c) Harmonic analysis of blade root motions

Pitch motion

An,s, deg Bn,s, deg

0

I

2
3
4
5
6
T

8
9

tO

13.855

2.301

• O09

-.018

• 143

.038

.029

.015

.020

.009

• O00

-4.269
.076

.362

.073

-.283
.058

.073

.000

-.003

-.006

10

_s=A0 +

n=l

+ Bn, s sin

!An, s cos n (_nom- 60)

L

n l_nom - 6o)1

Flap motion

an,s, dog bn, s, dog

0 4.227

I 1.408

2 .180

3 -.049

4 -.094

5 .384

6 -.024

7 -.086

8 .008
9 -.053

I0 .078

-.816
-.041
-.102
-.171
-.086

.114

.069
-.069

.053
.061

i0

_S= a0 + __ lan,s cos n (_nom - 60)
n= I

+ bn, s sin n (Snore - 6o)]

Lag motion

0

1
2
3
4
5
6
7

8
9

10

En, deg Fn, deg

6.225
-.266 .061

.049 .008

.034 -.061

-.018 .014

.042 .012
-.020 -.016

-.009 .012

.012 -.014

-.005 -.012

.003 .027

10

'_ = E0 + _ IEn cos n(_nom - 6°)

n= 1

+ F n sin n (_nom - 60)]

#54
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TABLE 91 - Concluded

FLIGHT 69, PARTIAL-POWER DESCENT

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R r/R = 0.925

_nom'

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

262

843

4343

380T

250

-27[4

-2212

10818

2245

-2053

-434

2895

2416

3590

-308

-2315

3157

4936

2542

-2258

592

2234

1675

-196l

-1807

1345

3902

3473

-520

-4298

421

6188

3135

-2566

-1559

1716

2714

1856

-1790

-2351

3152

6452

2789

-619

149

1931

132

-2318

r/R = 0.375

-2359

1980

4348

3517

-1193

-4140

3110

3562

4312

-1365

-1672

814

3562

1257

-1745

-533

3263

6834

3734

1428

172

-1249

-2957

-2880

r/R = 0.450

-2689

1155

3225

1661

-2422

-2394

2510

554

2539

-9

-2069

-944

2071

-686

-2155

926

2739

4485

3884

2186

-476

-6365

-5124

-3672

r/R = 0.575

-741

165

904

-1261

-715

3914

-1093

-3056

-891

3421

-583

-1261

-2431

-2774

121

3711

2620

1626

4794

4028

-1067

-II085

-9125

-6001

= 0.275

1474

-859

-1998

r/R = 0,650 r/R = 0.800

-1484 -884

-1792 -2526

-2638 -5837

-3901 -1192

994 4304

3880 -1229

-4538 -6218

-6737 -7589

-3961 -4848

3631 570

596 6297

-3852 -4336

-8080 -12787

-4936 -5078

1024 1710

2656 -2045

845 -6041

108 183

4526 6098

4546 3467

-3066 -4712

-11851

-13321

-6302

-2285

-2635

-3001

-621

-2716

-3446

-4417

-4833

-4066

-3409

2416

-5694

-8161

-4095

-1716

-4278

-6139

-3635

2095

-664

-5548

-6636

-8899

-4052

t_ nom

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(f) Chordwlse bending moment

Chordwise bending moment, in-[b, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-5138

-12562

-8166

-5350

-1557

4597

267

-4389

-2110

4532

1341

3132

250

-5024

1943

-2273

-8166

-12448

-10967

-8834

-8427

-6506

-8345

-1736

-6854

-12926

-4721

-2654

5438

2002

-7000

-9198

-9540

3826

324O

6300

-570

-6821

-5047

-10240

-7277

-7586

-7847

-8840

-3549

2312

-1628

-2865

-2392

1352

-232

10360

11544

6360

664

-3128

504

4152

15240

10392

7304

3560

-5800

-1464

2232

3704

600

2296

6472

8056

10168

264

II007

14869

9827

18117

15363

14356

12142

10925

13688

10587

2O514

16067

15464

14027

7741

13762

13954

12087

9928

15573

15839

14356

18172

12719

_Jnom

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(g) Blade torsionM moment and pitch-horn Load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

609

731

-331

3

594

1487

-46

-674

342

635

-141

-858

-440

66

484

-566

-1722

-823

-243

88

-558

-890

-209

tot

Pitch-horn

load, Ib

707 152

304 169

-34 82

-279 81

738 203

1622 185

7 52

-594 -32

-40 58

848 110

-79 -4

-377 -66

-536 -27

-146 39

535 51

-456 -86

-1243 -150

-410 -43

-305 71

-21 79

-113 27

-318 4

-109 70

475 91

456



TABLE 92

FL1GHT 70, PARTiAL-POWER DESCENT

(a) Differential pressures

hp, lb/sq in., at -

_nom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/e= x/c = deg
0.017 0,090. 0.I68 0.233 0,335 0.625 0,915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

6.2 _, k.54 2.92 2.00 1.13

6.05 4.36 2.91 1.99 1.08

6.8k k.96 3.16 2.15 1.18

7.83 5.53 3._3 2.39 1.3_

8.77 5.88 3.75 2.66 1.52

9.k0 5.61 3.76 2.6k I.k6

8.98 5.79 3.72 2.62 1.51

8.77 5.80 3.72 2.64 1.53

8.77 5.82 3.72 2.65 1.55

8.85 5.88 3.72 2.66 1.57

8.88 5.82 3.69 2.65 1.57

8.90 5.88 3.69 2.65 1.59

9.13 5.82 3.71 2.67 1.61

9._6 5.82 3.72 2.69 1.63

9.80 5.86 ].71 2.70 1.65

0

15

30

kS

60

75

90

105

120

135

150

165

180

195

210

225 10.00 5.76 5.69 2.70 1.6k

240 10.15 5.82 3.67 2.70 1.6k

255 10.27 5.82 3.66 2.69 1.65

270 10.13 5.78 3.63 2.68 1.65

295 9.63 5.67 3.53 2.57 1.58

300 8.30 5.k1 3.32 2.37 I._2

315 7._5 5.00 3.11 2.21 1.29

330 6.93 _.91 3.Ok 2.13 1.2k

]k5 6.53 _.82 2.98 2.05 1.17

.60 .101 6.61 3.56 2.32 1.9k 1.36

• 58 .091 6.31 3.kl 2.22 1.90 1.28

.62 .103 6.17 3.39 2.21 1.90 1.30

• 68 .I15 5.89 3.28 2.17 1.86 1.29

• 73 .131 4,8k 2.79 1.95 1.75 1.23

• 66 .103 4.7k 2.83 2.02 1.86 1.32

• 70 .123 6.82 3.87 2.60 2.3k 1.59

.72 .131 7.93 k.36 2.93 2.55 I.Tk

.75 .lkO 8.3k k.61 3.06 2.66 1.81

.76 .lk7 8.85 k.72 3.16 2.71 1.Sk

.76 .153 9.Ok k.77 3.18 2.69 1.86

• 77 .159 9.31 4.80 3.18 2.72 1.87

• 78 .163 9.5] 4.82 3.19 2.72 1.87

• 78 .170 9.7k k.87 3.24 2.72 1.89

• 78 .176 9.78 k.83 3.23 2.73 1.90

.78 .176 9.kk k.72 3.15 2.69 1.87

• 75 .188 8.31 4._6 ].01 2.60 1.80

• 73 .188 6.28 3.81 2.68 2.48 1.75

• 76 .180 6.03 3.36 2.18 1.88 1.26

• 77 163 6.82 3.73 2.4k 2.11 1.k7

• 71 .IkO 7.12 3.86 2.k9 2.09 1.47

• 67 .123 6.93 3.70 2.k3 2.03 1.kl

•65 .I15 6.80 3.65 2.39 1.99 1.kO

• 62 .105 6.73 3.61 2.33 1.98 1.37

• 55 .Ok5 0

• Sk .Ok1 15

• 53 .033 30

• 55 .032 kS

.55 .036 60

• 60 .072 75

• TO .081 90

• 73 .106 105

• 76 .113 120

.79 .131 135

• 77 .12k 150

• 79 .lk2 165

• 80 .lkO 180

•81 .lk9 195

• 80 .155 210

•81 .lk6 225

•79 .lk2 2k0

•86 .178 255

• kl .076 270

•6] .079 285

.61 .079 300

• 59 .072 315

•58 .063 330

.58 .057 3_5

_nor_ '

deg x/c = x/c =

0.017 0.040

0 6.72 _.53 2.06 2._.8 1.89

15 6._0 k.]k 1.90 2.36 1.80

30 6.08 k, 13 1.90 2.26 1.73

kS 5.6_ 5.81 1.6] 2.10 1.60

60 5.I0 ].]k 1.3] 1.82 l.kl

75 k.76 3.02 1. lk 1.66 1.28

90 k ._5 2.8,8 1.06 1.65 1.23

105 k.60 2.97 I. I0 1.73 1.30

120 6.91 4.k3 1.90 2.31 1.71

135 9.73 5.85 2.89 3.16 2.35

150 lO._k 6.18 3.15 ].ka 2.62

165 10.63 6.2] 3.25 3.k8 2.63

180 10.50 6.07 3.15 3.kk 2.63

195 10.08 5.72 2.91 3.23 2.k6

210 7.83 k.79 2.23 2.71 1.99

225 5.9k 3.89 1.70 2.28 1.69

240 5.58 3.6k 1.54 2.10 1.57

255 5.17 _. 38 1. ]2 1.91 1 .k3

270 5._0 3.55 1.35 2.00 1.k8

285 6.12 4.06 1.70 2.28 1.70

300 6 .k6 _.25 1.88 2.39 1.80

315 6.51 k.32 1.89 2.kI 1.81

330 6.60 k. 38 1.98 2._k 1.8k

345 6.69 4 .k9 1.98 2.k7 1.87

Z_p, lb/sq in., at -

r/R = 0.85

x/c = x/e = x/c : x/c =
0.090 0.130 0.168 0.233

x/c : x/c : x/c : x/c :
0.335 0.500 0.625 0.769

1.98 I.II .k9 .5k .26

1.90 1.06 .kk .51 .2k

1.81 1.03 .k3 .50 .2_

1.72 .98 .39 .k8 .23

1.58 .88 .33 .4k .20

1._7 .81 .30 .k2 .19

I._5 ,83 .32 .kk .21

1.50 .86 .36 .k9 .24

1.7k .95 .33 .k6 .20

2.25 1.2k .52 .61 .31

2.48 1.kS .67 .67 .35

2.5_ 1.k5 .68 .66 .33

2.53 1._7 .69 .67 .35

2._0 l.kl .68 .68 .36

2.01 1.12 .k8 .56 .29

1.80 1.05 .k7 .5k .28

1.71 1.03 .k6 .Sk .28

1.6_ .93 .kl .50 .25

1.67 .94 .kO .k8 .24

1.8] 1.03 .k6 .51 .25

1.90 1.07 .48 .52 .26

1.91 1.09 .kS .53 .26

1.95 1.10 .k9 .53 .26

1.97 1.10 .k9 .53 .26

_nom'

x/c = deg

0.915

.o27 0

• 019 15

.013 30

• 005 kS

-.008 60

-.012 75

• 001 90

.017 105

-.Ok9 120

.032 135

.071 150

.06k 165

.06k 180

.077 195

.017 210

.002 225

.030 2kO

• 021 255

.015 270

.019 285

.021 300

.017 315

.023 330

.019 ]kS

457



TABLE 92 - Continued

FLIGHT 70, PARTIAL-POWER DESCENT

(a) Differential pressures - Concluded

Ap, lb/sq in., at-

_nom'

45

60

75

90

105

120

1_5

150

Ib5

180

195

21G

225

2kO

255

270

285

300

315

330

5h5

r/R = 0.75

deg x/c = x/c = x/c = x/c = xlc = xlc = x/c =

o.o_7 0.090 0.168 0.233 0.335 0.625 0.815

0 h.71 2.62 2.03 1.49 1.09 .41 .066

15 4.60 2.55 1.99 1.46 1.05 .39 .064

30 4.40 2.44 1.93 1.41 1.03 .38 .066

k.23 2.35 1.88 1.37 .99 .36 .Ok3

4.02 2.21 1.78 1.30 .94 .33 .038

3.71 2.02 1.65 1.20 .86 .30 .036

3.37 1.84 1.53 1.10 .78 .27 .036

3.05 1.66 1.41 1.02

2.83 1.58 1.36 .99

2.76 1.55 1.34 .98

2.63 1.46 1.28 .93

2.52 1.41 1.23 .90

2.53 1.45 1.25 .92

2.71 1.56 1.32 .97

2.91 1.67 1.38 1.02

3.11 1.78 1._6 1.06

3.31 1.90 1.54 1.13

3.51 2.02 1.61 |.18

3.74 2.15 1.70 1.24

.73 .26 .038

• 70 .26 .034

.69 .25 .031

• 67 .25 .043

• 65 .25 .043

.67 .26 .043

• 74 .28 .056

• 78 .28 .034

• 81 .30 .0_3

.85 .32 .OkO

• 90 .33 .050

.94 .35 .052

k.03 2.31 1.80 1.32 1.00 .38 .050

4.22 2.38 1.86 1.35 1.01 .38 .052

4.31 2.42 1.87 1.58 1.03 .39 .061

4.43 2.49 1.9} 1.43 1.06 .41 .066

4.59 2.58 2.00 I.k7 1.08 .41 .066

r/R = 0.55 @nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/e = deg

0.017 O,O_O 0.168 0.233

2.51 1.08 .86 .74 .67

2.48 1.05 .86 .73 .66

• 98 .82 .71 .65

• 93 .80 .69 .63

• 88 .75 .65 o61

.83 .68 .60 .57

.71 .60 .55 .53

• 6_ .5_ .51 .50

• 63 .5W .50 .49

• 60 .53 .50 ._9

• 57 .51 .48 .47

•56 .51 .48 .47

•58 .53 .49 ._7

.59

.60

.62

.61

2.37

2.32

2.16

1.98

1.80

1.66

1.63

1.61

1.55

1.52

1.55

1.57

1.56

1.59

1.64

1.76 .65

1.87 .72

2.02 .80

2.07 .83

2.15 .87

2.29 .95

2.43 1.03

0.335 0.825 0.915

• 31 .061 0

.31 .062 15

.30 ,062 30

.30 ,062 45

.28 ,059 60

.26 ,055 75

.2_ .050 90

• 23 ,048 105

• 22 ,048 120

• 22 ,048 135

• 22 o047 150

• 22 .046 165

• 22 .047 180

.54 .50 .48 .22 o044 195

.55 .50 .49 .22 .043 210

.57 .50 .49 .22 .042 225

• 58 .53 .50 .23 °039 240

.63 .55 .52 .2_ .046 255

.66 .58 .54 .26 .042 270

.70 .62 .57 .27 °045 205

.12 .63 .58 .27 ,045 300

.74 .65 .59 .28 .049 315

.79 .68 .62 .30 .053 330

.8k .72 .65 .30 .056 345

I

Ap, Ib/sq in., at -

_nom' r/R = 0.40

deg x/c = x/c = x/c =

0.042 0.158 0.300

0 1.14 .63 .39

15 1.15 .63 .39

30 1.12 .62 .39

45 1.08 .60 .37

60 1.03 .57 .36

75 .94 .54 .33

90 .88 .51 .31

105 .81 .47 .29

120 .7_ .4h .27

135 .70 .k3 .26

150 .69 ._2 .26

165 .69 .42 .25

180 .69 .42 .26

195 .67 ._2 .25

210 .63 .kO .25

225 .63 ._0 .25

240 .6_ .kl .25

255 .70 .43 .27

270 .7_ .45 .28

285 .82 .49 .30

300 .86 .SO .31

315 .oO .53 .32

3_0 .97 .56 .35

345 1.06 .59 .37

x/c= x/c= x/c=
0.600 0.910 0.042

• 26 .101 .49

• 26 .101 .SO

.26 .10k .49

• 26 .103 .47

.25 .I0_ .kS

.24 .102 ._3

• 23 .098 .40

._2 .094 .37

• 22 .095 .34

• 21 .090 .32

• 21 .089 .33

• 21 .090 .33

• 21 .089 .33

• 21 .082 .31

•20 .08_ .27

• 20 .081 .23

• 20 .082 .23

.21 .084 .25

• 21 .086 .28

•22 .088 .31

• 23 .091 .35

• 23 .09_ .37

.25 .096 .kO

• 26 .098 .kk

r/R = 0.25 _nom'

x/c = x/c = x/c = x/c = deg

0.158 0.300 0.600 0.910

°24 .13 .10 -.003 0

.2k .13 .10 .002 15

.23 .13 .10 .OOl 30

.23 .12 .09 .003 kS

• 22 .12 .09 .001 60

• 21 .11 .09 .002 75

• 20 .10 .08 .002 90

• 18 .09 .08 -.003 105

.17 .08 o00 .003 120

.16 .08 .08 .001 135

.16 .08 .08 .002 150

.17 .08 °08 .002 165

.17 .09 .08 -.002 180

• 15 .08 ,08 .001 195

.13 .07 .07 .001 210

.12 .06 .06 -.005 225

• 11 .05 .06 -.0_8 240

.12 .06 °06 -.006 255

• 1_ .07 .07 -.006 270

.15 .08 .07 -.006 285

• 16 .08 °08 -.012 300

• 18 .10 °09 -.010 315

.19 .11 .09 -.008 330

• 21 .12 .09 -.OOS 345

i

458



TABLE 92 - Continued

FLIGHT 70, PARTIAL-POWER DESCENT

(b) Section aerodynamic loading

_om,

aeg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Section aerodynamic loading, l, lb/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

2.23

2.27
2.23
2.15
2.06
1.95

1.85
1.68
1.58
1.52
1.56

1.58

1.59
1.48
1.31
1.14
1.09
1.15

1.27
I .it2

! • 54

I .72
1.84
2.02

6.19
6.19
6.14
5.97

5.75
5.38
5.11
I,,.77
k.52

1_.36
_.27

9.13
9.02

8.69
8.k8
8.03
7.42

6.7k
6.27
6.16
6.03
5.90

16.92

16._,2
15.86

15.22
1 b,. 32
13.16
12.0u,
11.09
10.64

10.42
10.05

18.41
17.43
16.86
15.62
13.86

12.7/'
12.54
13.28
16.67
23.33

25.90

21.86
20.93

20.82
20.42
18.48
19.34

2_.80
27.65
28.93
30.01
30.13

4.28 5.85
4.29 5.93
k.19 6.03
h.O4 6.02

k.02 6.13
4.11 6.27
t_.33 6.61

4.52 7.00
k.83 7.45

5.04 7.63
5.23 7.90
5.55 8.k3
5.89 8.86

9.70
9.98

10.76,

11.21
11.90
12.59
13.31
lh. Ok
15.00

15.1_2
15.70
16.26
16.68

26.19

26.10

25.02

19.69

16.69

16.02
14.54

I_.79

16.68

17.55
17.71
18.05

18.14

30.56
30.85

31.26
31.27
30.60
28.86
26.35
19.99

23.48
23.82
23.00
22.63
22.32

23. k_,
22.73
25.20

28.08
30.82
30.20
30.52
30.62
30.89

31.24
31.18
31.37
31.64
32.01
32.36

32.31
32.38
32.35
32.27
31.31

28.61
26.35
25.41
24._,2

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1
2

3
4
5
6
7

8
9

10

12.938

1,357
.010

.024

.029

.019
-.005
-.014

.000

.033

.019

-1.618

.O43

.Oh3

.005

-.043

.029

-.005

-.02k

.000

.000

10

Os = AO + _- (An, s cos n @nom

n= 1

+ Bn, s sin n _nom)

Flap motion

n an, s, deg

0
1
2
3

5
6
7
8
9

10

2.994
.419

.064

-.023

.002

.041

.002

-.002

.000

.010

.002

bn,s, deg

.070

.029

-. OOt_
-.010

.00_
-.006

.OOtb

.000
-.006
.006

i0

_s =aO+ Z (an, sc°sn_nom

n= 1

+ bn, s sin n _nom)

Lag motion

0
1

2
3
k
5

6
7

8
9

10

En, deg Fn, deg

7.932
-.072 -.038
-.012 -.010
-.020 .005

-.008 .008

.018 -.005
• 000 -.020
.002 .000

-.025 .008

.035 .010

.018 -.035

10

_ =Eo+ Z (Enc°Sn_nom

n= 1

+ F n sin n _nom)

499
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TABLE 92 - Concluded

FLIGHT 70, PARTIAL-POWER DESCENT

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

0

15

3O

45

60

75

90

105

120

135

150

165

180

195

210

225

24O

255

27O

285

300

315

330

345

_nom'

deg

0

15

3O

45

6O

75

9O

105

120

135

150

165

180

195

210

225

240

255

27O

285

3OO

315

330

345

264

606

857

800

595

367

903

1062

1609

914

937

1039

1131

1017

8O0

777

9O3

9O3

743

720

173

823

720

412

569

883

1023

982

668

611

809

1345

1526

1213

1130

t403

1469

1337

1213

1213

1526

1766

1700

1205

1031

1238

1130

726

-90

90

380

289

90

145

344

1184

1248

1284

1058

1293

1329

1211

1022

1094

1410

1609

1546

904

841

678

533

81

-41

35

264

178

178

426

827

1619

1695

1953

1790

1924

1886

1781

1619

1676

1895

2048

1867

1342

1161

617

331

35

-1141

-1220

-1123

-912

-287

241

1156

1253

1833

2273

2581

2229

2124

2009

1913

1930

1781

1649

1200

1121

425

-499

-1220

-1088

-1975

-2104

-2124

-1567

-353

742

1826

1787

2563

3289

3707

3219

3000

2782

2831

2742

2304

1816

1369

1209

45

-1198

-2263

-2164

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

(g) Blade torsional moment and pitch-horn load

-4789

-3959

-3649

-2868

-1989

-1696

-768

-442

-686

-116

274

-1223

-1777

-2917

-4024

-3959

-4610

-6205

-6710

-6433

-6547

-5994

-5896

-4919

-7489

-7912

-7359

-6642

-6007

-6691

-7391

-7652

-7489

-6919

-6724

-7114

-8124

-8791

-9687

-9198

-9296

-8694

-9296

-9247

-9508

-8384

-7586

-7098

2855

2407

2759

3239

3223

2759

1255

887

1447

1623

1623

1671

583

-153

-73

-329

663

1479

1623

983

1495

2071

3303

3351

t_nom,

deg

0

t5

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

461 97

360 31

394 -6

546 131

602 191

599 157

438 -37

346 -142

390 -122

438 -55

381 -126

203 -215

144 -234

163 -227

122 -243

75 -232

-13 -289

41 -288

140 -181

289 -46

176 -124

18 -230

143 -137

307 I

Pitch-horn

load, lb

97

80

82

103

104

96

81

66

65

59

36

16

12

13

13

5

3

15

27

44

39

36

58

88

461



TABLE 93

FLIGHT 7 i, PARTIAL-POWER DESCENT

(a) Differential pressures

Ap, lb/sq in., at -

_om _ r/R = 0.95 r/R = 0.90 _Pnom'

deg x/c = x/c = Xlc = XlC = x/c = x/c = x/c = XlC = XlC = XlC = x/c = x/c = XlC = XlC = deg
0,01'7 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

6 2.99 2.35 2.02 1.26 .52 .35 .02_ 3.87 2.02 1.50 1.47 .89 .3] -.050 6

21 5.74 2.81 2.55 I.k9 .60 .37 .020 k.15 2.22 1.70 1.60 .97 .34 -.048 21

36 3.50 2.74 2.30 1.47 .62 .37 .026 3.94 2.17 1.72 1.63 .97 .37 -.030 36

51 k.12 3.01 2.49 1.58 .66 ,39 .032 4.49 2.40 1.82 1.73 .99 .36 -.044 51

66 k.18 3.13 2.63 1.66 .68 .39 .02k 4.58 2.48 1.91 1.83 1.03 ,37 -.046 66

81 5.76 2.87 2.32 1.49 .54 .33 .012 k.08 2.22 1.71 1.61 .86 .32 -.072 81

96 2.76 2.30 1.83 1.12 ._0 .30 .016 3.28 1.77 1.37 1.37 .7_ .27 -.070 96

111 2.kk 2.08 1.68 1.08 .41 .31 .028 3.17 1.76 1.35 1.35 .77 .31 -.050 III

126 2.70 2.18 !.70 1.18 .48 .34 .044 3.66 2.02 1.50 1.49 .86 ,35 -.026 126

141 2.96 2.30 1.80 1.26 .56 .36 .052 k.01 2.18 1.64 1.56 .91 .37 -,013 141

156 5.31 2.42 1.86 1.33 .61 .38 .062 4.31 2.]1 1.69 1.58 .96 .40 .004 156

171 5.83 2.67 2.02 1.47 .75 .44 .080 k.77 2.48 1.89 1.70 1.11 .46 .024 171

186 k.6k 3.06 2.31 1.65 .89 .49 .092 5.52 2.82 2.17 1.89 1,23 .52 .048 186

201 5.50 3.58 2.56 1.84 1.04 .52 .102 5.86 3.09 2.29 2.04 1.31 .57 .066 201

216 5.86 3.77 2.72 1.86 1.02 .52 .09_ 5.77 2.96 2.2] 1.92 1.26 ,54 .059 216

231 k.91 3.27 2.48 1.69 .9] .50 .092 5.36 2.78 2.09 1,83 1.20 .51 .044 231

246 5.14 3.45 2.60 1.82 1.06 .55 .108 6.23 3.]3 2.49 2.19 1.43 ..58 .078 246

261 4._3 3.01 2.27 1.42 .59 .34 .058 2.70 1.49 1.13 1.18 .68 .28 .006 261

276 2.28 1.75 1.50 .94 ._k ,32 .052 3.19 1.66 1.22 1.21 .77 .32 -.002 276

291 3.49 2._1 1.97 1.29 .62 .37 .048 4.01 2.07 1.53 1.42 .89 .36 .000 291

306 3.70 2.58 2.13 1.]6 .63 .38 .046 4.58 2.44 1.80 1.65 1.02 .41 ,006 306

321 3.28 2.46 2.06 1.28 .54 .]5 .028 k.27 2.23 1.68 1.55 .9_ .]5 -.013 3_1

336 2.91 2.27 1.9k 1.15 ._2 .29 .012 3.11 1.63 1.24 1.25 .74 .25 -.062 336

351 2.0k 1.82 1.6k .90 .]1 .26 -.006 3.12 1.56 1.19 1.23 .73 .25 -.06] 351

&p, lb/sq in., at-

r/R = 085

x/c = x/c = x/c = x/c =
0.090 0.130 0.168 0.233

deg x/c = x/c = x/c = x/c =

0.017 0.040 0.335 0.500 0.625 0.'/69 0.915

6 k.59 3.28 2.46 1,97 1.48 1 . 33 .80 . 32 .37 . 19 -.004 6

21 k.67 ].43 2.57 2.05 1.50 1.36 .84 ;33 .39 .19 -.002 21

36 k.62 3.32 2.55 1.93 1.57 1.]9 .87 .36 .tO .20 -.010 36

51 4.87 3.48 2.62 2.03 1.55 1.37 .84 .33 .39 .20 -.002 51

66 5.01 3.70 2.76 2. I0 1.63 1.1_3 .92 .35 .38 • 19 -.010 66

81 4.39 3.22 2.48 1.97 1.54 1.23 .82 .29 .34 .16 -.026 81

96 3.70 2.67 2.10 1.62 I.]k .98 .67 .22 .29 .I_ -.040 96

111 3.76 2.68 2.15 1.65 1.35 1.02 .68 .25 .33 .18 -.028 111

126 k.45 3.14 2.44 1.81 1.42 1.23 .81 .34 .39 .21 -.010 126

1_1 4.67 3.]0 2.53 1.77 1.52 1.32 .86 .37 .41 .23 .002 141

156 4.81 3.43 2.61 1.87 1.60 1.39 .90 .kO .b,3 .25 .022 156

171 5.17 3.70 2.74 2.0] 1.72 1.50 .97 .46 .47 .27 .024 171

186 5.62 _.03 2.98 2.25 1.90 1.66 1.08 .St .53 .31 .050 186

201 5.98 4.3] 3.10 2.37 2.00 1.7_ 1.12 .56 .St .32 .0k8 201

216 5._5 3.99 2.91 2.21 1.85 1.64 1.05 .52 .52 .29 .018 216

231 5.63 k.08 2.92 2.21 1.86 1.65 1.05 .51 .50 .28 .038 231

246 6.2] 4.53 3.28 2.51 2.13 1.85 1.19 .60 .56 .30 .060 246

261 2.79 1.88 1.50 1.22 .97 .86 .54 .22 .29 .16 -.002 261

276 3.76 2.56 1.98 1.59 1.18 1.10 .66 .28 .3_ .18 .002 276

291 4.32 2.99 2.27 1.65 1.31 1.24 .74 .32 .35 .18 .002 291

306 4.62 3.]3 2.48 1.81 1.52 1.39 .84 .38 .tO .22 .018 306

321 k.62 3.32 2.50 1.86 1.5_ 1.38 .85 .35 .38 .20 .006 321

336 3.59 2.56 1.99 1.58 1.]1 1.03 .61 .20 .28 .13 -.036 336

351 k.Ol 2.91 2.21 1.76 I._2 1.15 .68 .23 .29 .13 -.036 351

_/nom P

x/c = x/c = x/c = deg

462



TABLE 93 - Continued

FLIGHT 71, PARTIAL-POWER DESCENT

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = xlc = x/c = x/c = x/c = x/c = x/c = xlc = x/c = x/c = x/c = xlc = x/c = deg

0.017 0.090 0.168 0.233 0.335 0.6_ 0.91! 0.017 0.090 0.168 0.233 0.335 0.625 0.915

6 k.09 2.33 1.79 1.37 .90 .38 .Ok8 3.2k 1.5k 1.03 .9k .75 .39 .091 6

21 k.09 2.29 1.79 1.38 .90 .39 .055 3.17 1.53 1.Ok .96 .76 .kl .093 21

36 3.9k 2.2k 1.79 1.38 .90 .38 .06k 3.10 1.5k 1.05 .98 .78 .kO .095 36

51 k.13 2.31 1.80 1.39 .90 .38 .068 3.20 1.53 1.02 .95 .76 .39 .09k 51

66 k.26 2.39 1.89 I.k6 .93 .39 .066 3.15 1.5k 1.02 .95 .76 .39 .096 66

81 3.99 2.17 1.75 1.33 .8k .3k .0_8 2.89 1.39 .93 .88 .70 .36 .091 81

96 3.k8 1.92 1.k2 1.19 .76 .31 .050 2.58 1.21 .85 .81 .66 .35 .093 96

111 3.30 1.93 I.k2 1.20 .78 .33 .059 2.62 1.2k .86 .82 .68 .35 .096 111

126 3.65 2.13 1.70 1.30 .88 .37 .066 2.72 1.31 .89 .85 .69 .36 .096 126

Ikl 3.89 2.17 1.73 1.33 .91 .30 .070 2.81 1.3k .92 .88 .TO .36 .091 1_1

156 3.96 2.17 1.72 1.33 .92 .39 .073 2.8k 1037 .9k .59 .70 .36 .091 156

171 k.lO 2.28 1.79 1.38 .97 .k2 .052 2.59 1.kO .96 .91 .72 .38 .090 171

186 k.39 2.k8 1*90 1.k7 1.05 .k6 .089 2.83 1.37 .9k .90 .72 .38 .090 186

201 k.60 2.$3 1.90 1.k7 1.05 .k7 .08k 2.65 1.29 .90 ,87 .69 .36 .086 201

216 k.kl 2.kk 1.8k 1.k2 1.00 .kk .078 2.63 1.26 .87 .8k .66 .35 .077 216

231 k.kS 2.50 1.86 I.kk 1.OO .kk .082 2.65 1.27 .87 .8k *66 .35 .077 231

2k6 k.35 2.26 1.81 1.39 .98 .kS .070 2.58 1.2k .8k .83 .65 .36 .079 2k6

261 3.25 1._6 1.16 .90 .63 .28 .027 2.7_ 1.29 .91 .89 .71 .37 .079 261

276 3.12 1.83 1.38 1.08 .72 .32 .Ok3 2.k5 1.19 .82 .78 .63 .36 .081 276

291 2.95 1.62 1.26 .99 .67 .31 .032 3.32 1.59 1.07 .98 .76 .39 .08k 291

306 3.S0 2.11 1.59 1.2k .83 .37 .057 3.31 1.59 1.07 .99 .79 .kl .08k 306

321 3.72 2.13 1.66 1.29 .88 .37 .059 ].31 1.60 1.08 .99 .79 .k2 .089 321

336 3.59 2.06 1.61 1.26 .82 .3k .03k 2.96 1.kl .96 .90 .72 .39 .080 336

351 3.78 2.27 1.71 1.33 .86 .36 .Ok6 3.10 1.k9 1.00 .92 .72 .38 .08k 351

Ap, lb/sq in., at -

Wnom' r/R = 0.40 r/R = 0.25 Wnom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

6 1.65 .89 .51 .30 .100 1.23 .58 .3k .18 .039 6

21 1.78 .98 .57 .3k .106 1.23 .$9 .35 .20 .Ok3 21

36 1.81 .97 .SS .32 .105 1.23 .58 .3k °19 .Ok3 36

51 1.76 .9k .53 .32 .107 1.12 .5k .32 .18 .Ok3 51

66 1.69 .90 .51 .31 .105 1.06 .51 .30 .18 .Ok3 66

81 1.59 .86 .k9 .30 .1Ok 1.Ok .50 .30 .18 .Ok5 81

96 1.51 .82 .k6 .30 .102 1.00 .k9 .29 .17 .Ok2 96

Ill 1.k5 .80 .kS .29 .1Ok .96 .k7 .28 .17 .Ok3 111

126 1.kk .80 .kS .29 .100 .9k ._S .27 .17 .Ok2 126

IkI I.k2 .80 .kk .29 .098 .93 .kk .27 .16 .0_2 I_I

156 1.k2 .80 .kk .29 .096 .86 .kl .25 .15 .039 156

171 1.35 .77 .k3 .28 .092 .80 .36 .22 .lk .036 171

186 1.28 .7k .kO .27 .087 .69 .31 .19 .13 .030 186

201 !.15 .69 .37 .25 .077 .60 .27 .16 .11 .027 201

216 1.11 .67 .36 .2k .073 .57 .2k .15 .11 .026 216

231 1.10 .66 .36 .2k .069 .$2 .25 .15 .11 .030 231

2k6 1.10 .67 .37 .25 .075 .k3 .26 .16 .13 .03k 2k6

261 1.30 .Tk .kl .26 .08k .39 .23 .19 .18 .055 261

276 1.k2 .78 .k3 .26 .08k .k9 .31 .26 .2k .OSk 276

291 1.71 .91 .51 .30 .098 .89 .39 .21 .lk .056 291

306 1.71 .9k .53 .31 .098 1.12 .52 .30 .17 .Ok9 306

321 1.67 .93 .53 .32 .096 1.29 .59 .3k .18 .036 321
1.kO .66 .39 .21 .Ok9 336336 1.81 .96 .5k .32 .I02
1.kI .65 .37 .20 .039 351351 1.59 .87 .50 .31 .100

I_63



TABLE 93 - Continued

FLIGHT 71, PARTIAL-POWER DESCENT

(b) Section aerodynamic loading

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

6 5._2
21 5.58
36 5.k8
51 5.12
66 k.87
81 k.80
96 k.6k
111 k.50

126 k.39

lkl k.31
156 k.01

171 3.6k
186 3.15
201 2.76

216 2.59
231 2.56
2_6 2.58

261 2.9k
276 3.85
291 3.87
306 k.9k
321 5._8

336 6.16
351 6.03

8.15
8.93
8.79
8.58
8.26
7.90

7.59
7.38
7.3k
7.27
7.27
7.01

6.66
6.08
5.91
5.85

5.98
6.69
T.Ol
8.25

8.k2
8.36
8.73
8.03

11._9
11.58
11.62
11.k9

II.kO
10._9

9.72
9.89

10.17
10.35

10.k8
10.73
10.62
10.12

9.78

9.85
9.68

10.28
9.k2

11.66
11.90
12.01
10.81
11.05

lk. Tk
!_.80
Ik.65
lk.8k
15.kl
lk. O0

12.33
12.kl

13.98
14._3
Ik.57
15.32
16.5k
16.76

16.03
16.22
15.6k
10.28
11.69
10.77
13.kk
13.9k

13.2k
Ik.09

Ik.26
Ik.81
lk.97

15.08
15.7k
lk.03
11.7k
12.17
Ik.lk

I_.88

15.63
16.77

18.55
19.38
18.11
18.10
20.kk

9.36
11.85
13.28
1k.85

Ik.78
11.22
12.38

13.26
Ik.kl
1_.k7
15.35

15.9_
13.8k
11.31
11.55
13.18
Ik.25
15.11

16.9k

19.25
20.7k
19.93
18.78
22.2k
10.22
11.ki

13.79

15.93

I_.53
10.70
I0.k5

12.73
lk.85
lk.59
15.97

16.k9
Ik.kl
11.38
10.76
11.66
12.60
13.k5

15.33
17.81
20.33
20.93
18.69
20.1_
15.3_
10.11

13.61

1_.38

13.21
11.67

9.22

(c) Harmonic analysis of blade root motions

Pitch motion

n An, s, deg

0 12.k83
I -.096
2 .905
3 -.029

.029

5 -.058
6 -.023
7 .029
8 .018
9 -.018

10 .003

Bn, s, deg

-I.107

.3k5
-.117

-.13k
.023
.032
.015
.015
.006

.003

10

O=1

+ Bn, s sin n (_Jnom - 60)]

Flap motion

an, s, deg bn, s, deg

0 k.500
I -I.563
2 -.171
3 -.033

.000
5 .073

6 .053
7 -.057
8 -.020
9 -.012

10 -.00_

-.539
-.253
-.065

-.09k
-.Ok5
-.012

.012
-.029

.033

.020

10

/_s=aO • _-- Ian,s COS n Ct_Jnom - 60)
n= 1

+ bn, s sin n (_nom - 60)]

Lag motion

0
1
2

3
k
5
6
7
8
9

10

E n, deg F n, deg

2.175

-.109 .221
• 009 -.015
• 022 -.012

-.007 .012
• 031 .003

-.015 -.019
• 008 .005
• 001 .005

-.007 .003

-.015 -.OOS

=E0+

+ F n

10

n= 1

Sin n (_Jnom - 6°)]
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TABLE 93 - Concluded

FLIGHT 71, PARTIAL-POWER DESCENT

(e) Flapwise bending moment

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

2?6

291

306

321

336

351

Flapwise bending moment, in-lb, at -

r/R : 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/B = 0.650 r/R = 0.800 r/R = 0.925

-1960

1494

639

2794

-398

-113

1335

2190

400

993

1118

2817

1608

1016

389

1734

879

1734

-2986

468

1802

35

468

-1139

-990

1254

784

-1328

-1023

0

198

-190

-809

-182

1007

1592

1403

800

751

1576

1675

908

-2021

-1510

297

-784

-1394

-1311

-1519

1229

-551

-1094

-1772

-741

-759

-633

-1474

-832

750

922

1202

533

1040

1094

1880

-1184

-1582

-2721

-1112

-759

-2368

-2338

-1107

-39

-1518

-831

-2252

-1852

-1546

-1661

-1966

-1279

-39

467

638

505

1020

562

982

-2815

-1880

-3349

-3292

-1365

-2825

-3634

-1451

-3273

-2613

-2164

-2032

-3#66

-4082

-3414

-2842

-2243

-2199

-1478

-1522

-43

-281

-413

-1601

-3220

-2384

-4276

-5666

-4989

-3150

-3594

-2938

-5097

-3724

-3405

-2271

-5047

-5773

-4818

-3704

-2828

-3694

-3405

-2559

-778

-1196

-1375

-3933

-2311

-3624

-5186

-6480

-8261

-3962

_" nom '

deg

6

21

36

51

66

81

96

111

126

1_,1

156

171

186

201

216

231

2_.6

261

2_

291

396

_21

33_

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-3705

- 1653

-3916

610

2107

98&

1358

1049

-188

235

-|371

-6130

-5235

-6982

-9611

-'9142

- 106&O

-1228_

-969_

- tO_8

-8501

-6554

-4095

-G049

-6007

-_75_

-6479

-2898

-3435

-2735

-3744

-3858

-3989

-4054

-4249

-6626

-7711

-8547

-9605

-9540

-9247

-939W

-6701

-132_

-4656

-6_24

-4412

-5268

3142

1830

5478

3638

5158

5382

4198

3?34

4774

4086

3510

4886

2022

4?0

1990

I014

1430

30_6

2230

3510

4230

4582

2086

4838

_nnm'

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

867

938

1221

1398

1606

1028

694

689

881

683

374

375

604

837

757

333

135

352

285

574

424

1002

I125

818

Pitch-horn

load, Ib

336 63

168 109

260 122

536 136

655 135

317 88

-77 20

-98 19

5 27

-26 2

-262 -35

-383 -24

-166 4

72 38

-36 27

-177 -25

-347 -24

-185 6

-135 30

-72 25

-46 49

121 105

559 124

46 103

466



TABLE 94

FLIGHT 72, PARTIAL-POWER DESCENT

(a) DifferenUal pressures

Ap, lb/sq in., at -

_#nom ' r/R = 0.95 r/R = 0,90 _.om'

deg x/c = x/c = x/c = x/c = xlc = x/c = XlC = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0,O_O 0,168 0.233 0.335 0.625 0.915 0.017 0.0_0 0.168 0.233 0.33_ 0.626 0.815

6 1.76 1.64 1.43 .68 .20 .24 .000 2.06 1.12 .93 1.03 .59 .22 -.057 6

21 k.30 2.9k 2.35 1.57 .78 .k2 .0k6 5.17 2.72 2.0k 1.81 1.17 .k0 .00k 21

36 k.15 2.9k 2.33 1.50 .67 .39 .032 _.58 2.39 1.82 1.66 1.01 .k0 -.022 36

51 3.61 2.65 2.15 1.42 .64 .38 .Okk k.31 2.26 1.75 1.63 .97 .56 -.013 51

66 k.21 2.93 2.28 1.45 .65 .39 .048 _.56 2.39 1.78 1.61 .98 .31 -.015 66

81 k.kk 3.10 2.48 1.63 .77 .42 .048 k.83 2.58 1.97 1.82 1.08 .kO -.009 81

96 k.kk 3.11 2,hO 1.58 .69 .38 .036 k.72 2.48 1.89 1.76 1.05 .38 _.026 96

111 3.60 2.64 2.02 1.37 .55 .3k .036 3.92 2.10 1.60 1.5k .88 .32 -.0k2 Ill

126 3.10 2.36 1,78 1.22 .52 .35 .046 3.59 1.93 1.45 1.45 .84 .32 -.024 126

141 3.20 2.36 1.80 1.28 .58 .37 .058 k.06 2.17 1.62 1.51 .94 .33 -.009 141

156 3.54 2.50 1.90 1.36 .65 .kO .068 k.4k 2.35 1.76 1.59 1.02 .31 .004 156

171 5.84 2.64 1.98 1.41 .70 .kO .074 k.65 2.37 1.85 1.61 1.05 ._1 .015 171

186 _.17 2.81 2.09 1.48 .77 ._3 .078 k.78 2._4 1.88 1.66 1.10 .45 .026 186

201 _.68 3.05 2.23 1.59 .88 .k7 .092 5.15 2.66 2.02 1.79 1.18 .kk .053 201

216 5.27 3.kk 2.kk 1.76 1.00 .52 .1Ok 5.59 2.95 2.20 1.9k 1.27 .53 .059 216

231 5.36 5.49 2.48 1.72 .96 .49 .098 5.41 2.75 2.07 1.83 1.19 ._7 .048 231

246 _.42 2.96 2.21 1.52 .81 .46 .082 k.87 2.50 1.89 1.70 1.10 .46 .030 246

261 _.65 3.11 2.32 1.61 .92 .50 .092 S.6k 3.00 2.23 1.97 1.30 .53 .053 261

276 5.25 3.51 2.55 1.64 .77 .kl .056 k.05 2.28 1.67 1.k7 .97 .35 .009 276

291 2.12 1.68 1.41 .85 .36 .30 .048 2.79 I.kO 1.01 1.07 .66 .26 .OOt 291

306 3.27 2.28 1.84 1.21 .59 .35 .046 3.75 1.98 1.46 1.36 .87 .33 .002 306

321 3.65 2.53 2.00 1.31 .6_ .37 .048 k._2 2.28 1.71 1.56 .99 .38 .006 321

336 3.63 2.59 2.06 1.31 .55 .34 .030 3.84 1.98 1.51 1.42 .90 .31 -.013 336

351 2.58 2.05 1.7| 1.02 .41 .30 .018 3.20 1.67 1.25 1.26 .76 .27 -.Ok8 351

Ap, Ib/sq in., at-

_nom'

deg x/c = x/c =

0.01'/ 0.040

6 3.13 2.10 1.65 1.32 1.07

21 5.75 k. 19 2.98 2.26 1.88

36 5. 19 3.77 2.71 1.97 1.67

51 k.73 3.38 2.53 1.87 1.55

66 k .63 3.29 2.k6 1.78 1.50

81 5.22 3.79 2.80 2.01 1.72

96 5. 12 3.71 2.73 1.96 1.69

3.09 2.39 1.78 1.38111 h.35

126 k.00 2.78 2.14 1.72 1.34

1'¢1 k.k_ 3.16 2.43 1.75 1.h3

156 4.88 3._7 2,60 1.89 1.59

171 %.91 3.51 2.61 1.95 1.61

186 k. 97 3.56 2.55 1.98 I •64

201 5.37 3.88 2.81 2.15 1.79

215 5.79 _. 19 3.03 2.33 1.93

231 5.*_n 3.88 2.85 2.18 1.78

2k6 5.29 3.82 2.73 2.09 1.72

261 6.0k b,.35 3.11 2.43 2.00

276 5.07 3.5_ 2.70 1.99 1.70

291 3.20 1.84 1._2 I. 19 .91

306 k.06 2.87 2.17 1.59 1.30

321 5.07 3.62 2.60 1.9k 1.62

336 _.50 3.26 2.44 1.78 1.50

351 3.88 2.81 2.17 1.67 1.32

r/R = 0.85

xlc= x/c= xlc= x/c=
0.090 0.130 0.168 0.233

x/c= x/c=
0.335 0.500

.91 .51 .19 .27

1.69 1.0_ .49 ._9

1.k9 .92 .38 .42

1.39 .86 .37 .k0

1.34 .85 .35 .38

1.52 .95 .41 ._5

1.46 .94 .38 .41

1.22 .79 .30 .36

1.12 .74 .30 .35

1.30 .84 .37 .kO

1.kl .90 .kO .42

1.42 .92 .k2 .kk

1.46 .94 .45 .47

1.59 1.02 .52 .51

1.70 1.08 .56 .5_

1.61 1.04 .51 .51

1.56 .97 .k7 .k?

1.79 1.13 .58 .58

1.49 .97 .44 ._5

.84 .47 .19 .27

1.22 .74 .32 .36

1.46 .90 .42 ._3

1.34 .82 .36 .38

1.17 .71 .27 .34

x/c = X/c = x/c = deg

0.625 0,'/69 0.915

• 13 -.030 6

.25 .032 21

.21 .010 36

.19 .002 51

.20 .008 66

.23 .006 81

• 20 -.016 96

.18 -.016 111

• 19 -.014 126

.23 .000 141

.24 .010 156

.25 .018 171

.27 .02_ 186

.30 .050 201

.31 .054 216

• 29 .0_0 231

.26 .032 246

• 31 .060 261

.24 .026 276

• 15 -.008 291

• 19 .004 306

.23 .018 321

.20 .008 336

.17 -.016 351
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TABLE 94 - Continued

FLIGHT 72, PARTIAL-POWER DESCENT

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.090 0.168 0.233 0.335 0.6_ 0.915

6 3.39 1.88 1.k2 1.10 .72

21 _.30 2.70 1.98 1.53 1.06

36 k._ 2.k3 1.85 1._2 .97

51 k.01 2.2k 1.75 1.35 .93

66 _.03 2.26 1.73 1.35 .91

81 _.32 2.k5 1.89 I.k6 .96

96 k.33 2.35 1.85 1.kl .95

Ill 3.83 2.02 1.61 1.2k ,83

126 3.k5 1.93 1.5k 1.20 .81

1_1 3.68 2.11 1.67 1.29 ,89

156 3.98 2.23 1.?k 1.35 .95

171 _.05 2.21 1.73 1.33 .95

186 k.O? 2.26 1.?k 1.3k .96

201 k.28 2.k2 1.83 1.k2 1.01

216 _.51 2.5k 1.90 1.k7 1.06

231 k._2 2.k6 1.83 1._2 1.01

2k6 k._2 2._9 1.8k I._1 1.00

261 k.56 2.61 1.97 1.5_ 1.11

276 _.62 2.56 1.91 1._6 1.05

291 3.31 1.36 1.06 .83 .5k

306 3.k6 2.0_ 1.53 1.18 .81

321 _.lk 2.57 1.88 I._5 1.01

336 _.13 2.2_ 1.71 1.30 .91

351 3.72 1.91 1.51 1.20 .83

• 32 .038

• kS .069

.kl .065

• _0 .065

.39 .069

• k2 .079

• 39 .069

• 3k .061

•35 .065

.39 .077

.kl .079

• _0 .077

.k2 .081

• k6 .088

.k8 .095

•_5 .085

•kS .083

.51 .091

.k6 .079

• 28 .Ok9

• 36 .051

.kk .075

.kO .067

• 37 .056

r/R = 0.55 Snore'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0,090 0.168 0.233 0.335 0.625 0,_5

3.50 1.68 1.11 1.01 .79 .kO .08k 6

3.2k 1.55 1.Ok .98 .77 .39 .087 21

3.17 1.53 1.02 .96 .75 .3? .085 36

3.Ok 1.51 1.02 .97 .76 .39 .088 51

3.03 I._7 .98 .93 .?k •37 .083 66

3.16 1.53 1.01 .95 .?k .38 .088 81

3.0_ I.k5

2.68 1.27

2.59 1.23

2.66 1.27

2.75 1.32

2.77 1.33

2.76 1.3k

2.?8 1.35

2.80 1.36

2.66 1.31

2.76 1.35

2.61 1.29

3.17 1.51 1.02 .96

3.36 1.60 1.08 1.00

3.99 1.88 1.26 1.13

3.89 1.79 1.21 1.10

3.50 1.68 1.11 1.03

3.35 1.61 1.07 .99

.98 .92 .72 .36 .086 96

• 86 .8k .67 .3k .08k 111

.86 .83 .67 .3k .089 126

• 88 .85 .67 .35 .088 Ikl

.90 .87 .69 .3k .083 156

.90 .87 .69 .35 .083 171

.91 .88 .69 .35 .083 186

.93 .89 .71 •36 .08_ 201

.93 .89 .71 .37 .08k 216

.91 .87 .69 .3k .073 231

.93 .90 .71 .3k .070 2k6

• 89 .87 .69 .37 .076 261

• 75 .kO .086 276

• 79 .kO .085 291

.88 .k2 .093 306

• 86 .kl .085 321

.81 .kO .080 336

.78 .39 .085 351

Snore' r/R = 0.40

deg x/c : xlc = x/c =

0.042 0.158 0.300

6 1.9_ 1.06 .60

21 1.75 .95 .53

36 1.73 .95 .Sk

51 1.77 .95 .53

66 1.69 .92 .51

81 1.66 .91 .50

96 1.59 .87 .k8

111 1.50 .83 .k6

126 1.k2 .80 .kk

lkl 1.39 .79 .k3

156 1.35 .78 .k2

171 1.35 .78 .k2

186 1.31 .76 .kl

201 1.27 .7k ._0

216 1.23 .72 .39

231 1.23 .72 .39

2k6 1.29 .75 .kO

261 1.35 .78 ._2

276 1.52 •85 .k6

291 1.k9 .8k .k6

306 1.72 .95 .53

321 1.99 1.06 .58

336 1.9k 1.Ok •56

351 2.18 1.13 .62

4p, lb/sq in., at -

r/R=0.26

x/c = x/c = x/c = x/c = x/c =
0.600 0.910 0.042 0.158 0.300

.3k .107 .92 .kS .26

• 32 .105 .99 .57 .35

• 32 .105 1.19 .52 .28

• 31 .103 i.22 .56 .32

• 31 .105 1.16 .5k .32

• 30 .107 1.05 .SO .30

.29 .105 1.01 .k8 .29

• 29 .103 1.00 .k7 .28

.29 .101 .95 .kS .27

• 28 .098 .91 *k3 .26

• 28 .096 .88 .kl .2k

• 27 .092 .83 .38 .23

• 27 .088 .76 .35 .21

.26 .08k .69 .31 .18

• 25 •08k .62 .27 .16

.25 .080 .59 .27 .16

• 25 .08k .k6 .31 .23

.27 .088 .kO .19 .16

• 28 .093 .kk .2k .16

• 27 .090 ._5 .31 .25

.31 .101 .55 .36 .2k

.31 .109 .88 .51 .31

.30 .105 .85 .52 ._k

• 32 .113 1.28 .57 .3k

X/C =

0.600

t_ norfl t

x/c = deg

0.910

• 21 .085 6

.19 .061 21

.18 .082 36

. 17 *050 51

• 17 .Ok3 66

.17 .Ok2 81

• 17 .039 96

.17 .Ok6 111

• 17 .Okk 126

.17 .Ok6 lkl

• 16 .0kS 156

• 15 .Ok3 171

.lk .038 186

• 13 .035 201

• 12 .030 216

. I I .029 231

.13 .033 2_6

.19 .06_ 261

.17 .078 276

• 20 .065 291

• 20 .090 306

.19 .059 321

• 21 .Ok3 336

.21 .Ok5 351
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TABLE 94 - Continued

FLIGHT 72, PARTIAL-POWER DESCENT

aeg

6
21
36
51
66
81

96
111
126
I41
156
171
186
201

216
231
246
261
2?6
291

306
321
336
351

(b) Section aerodynamic loading

Section aerodynamic loading, Z, Ib/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

4.72
5.16
5.17
5.26
5.09

4.79
k.64
4.60
4.43
4.26

4.08
3.86
3.53
3.15

2.83

2.75
2.99
2.92

2.95
3.55

3.88

k.7_

5.24
5.66

9.50

8.61
8.62
8.57
8.31
8.16

?.86
7.53

7.28
7.14
6.98
6.94
6.76
6.57

.6.37
6.33
6.56
6.89
7.53
7.39

8.43
9.33
9.04
9.97

12.15

11.58
11.30
!!.32
10.97
11.28

10.81
9.83
9.72
9.92

10.09
10.18
10.21
10.38
10.44

10.00
10.25
10.08
11.40
!1.89

13.54
13.13
12.22
11.79

11.97
16.81
IS.71J

14.83
14.74
15.86

15.40
13.43

12.93
14.09
14.89
14.88
15.08
16.11
16.87

16.19
16. Itl
17.43
16.76

9.78

13.02
16.12
14.73
13.17

9.71
18.20

16.13
15.02
14.59
16.63
16.07
13.66
12.75

14.39
15.54
15.86
16.25
17.63
18.90
17.74

16.89
19.59
16.50

9.13
12.99

15.88
14.43
12.57

8.00
17.64
15.72

14.89
15.00
16.76
16.06
13.52
12.70

14.13
15.02
16.0S
16.72
17.90
19.78
18.49

17.05
20.03
14.54

9.72
13.06
15.1k

13.21
11.08

7085
16.46
15.67

14.50
15.58
16094
16.30
13.73
12.49

13.04
14.08
14.86
15.89
17.54
19055
19.43

16.76
17.99
18.17

9.31
12.86
1_.04

13.65
10.72

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 13.987
! .914
2 -.064
3 -.044

4 -.018
5 -.020
6 -.003
7 -.009
8 -.020
9 -.012

I0 -.003

-i .034
.266

-.058
-.009
-.026
-.009
-.012
-.006

.000
-.009

10

8s=A0+ _ [An,sCOSn _/nom- 6° )
n=l

+ Bn, s sin n (_nom - 601

Flap motion

an, s, deg bn, s, deg

0 4.627
1 -I.293
2 .069

3 .049
4 .00k

5 .033
6 -.053
7 -.008
8 -.024
9 .000

10 .004

-.632
-. 143
-.033

.0214

.041

.012

.000

.02_
-.012

.012

10

_S=a0 + _-- [an,sCOSnlt_nom - 60)
n=l

+bn, sSinn _nom - 601

Lag motion

0
I
2
3
4

7

I0

En, deg F n, deg

2.076
-.146 .198

• 004 -.014

.019 .012

.001 -.005

.009 .030
• 000 .004

.000 .007
-.008 .001

• 003 .003

-.001 .000

10

 :Eo+ [Enco.n( nom-6°/
n= 1

+ F n sin n (q/nom " 60)]
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TABLE 94 - Concluded

FLIGHT 72, PARTIAL-P0WER DESCENT

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/H = 0.150 r/H = 0.275 r/R = 0.375 r/R = 0.450 _/R = 0.575 r/R = 0.650 r/R = 0.800 r/H = 0.925
l

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

1053

-2219

232

1226

4076

654

-281

563

2626

1692

859

266

1042

2923

2239

1008

-235

962

939

1350

1607

-6373

905

1783

-182

-1906

-1691

1106

1776

-355

-1889

-520

1068

767

-611

-833

604

1967

2087

825

157

866

1436

1262

-1097

-2657

-833

1559

-1907

-2115

-2359

1168

615

-280

-2278

-1096

-181

0

-1293

-1365

253

1376

1772

652

217

172

1040

816

-3101

-2359

-2811

-72

-2721

-2616

-2072

Ikl

-660

-718

-2044

-1863

-1395

-1023

-I853

-1653

-193

646

916

398

122

-603

84

-1328

-6429

-3150

-3799

-2588

-4095
_ -3066

-1737

-3162

-3277

-2458

-1200

-2326

-3831

-3690

-3101

-1939

-1906

-1702

-1798

-296

-516

-1077

-2661

-6766

-5098

-3966

-6078

-6885

-5313

-3114

-1910

-5383

-5233

-3711

-1273

-3303

-5691

-5970

-6000

-2169

-3016

-3602

-3572

-1303

-1096

-2258

-4895

-7392

-6228

-6825

-5970

-9064

_ noFn.'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

2Ol

216

231

266

261

276

291

306

321

336

351

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/H = 0.150 r/H = 0.375 r/H = 0.575 r/R = 0.825

-6266

-3108

-1349

-2880

-96

2834

1876

2666

865

-226

18

-2050

-5696

-6380

-7682

-10906

-10190

-11655

-12452

-10665

-8366

-6364

-6756

-6592

-4689

-5763

-6269

-6614

-4347

-2605

-2086

-2328

-6396

-4200

-4265

-4656

-6479

-8531

-8889

-9687

-9198

-8956

-9296

-7228

-5372

-4969

-4558

-5779

6283

4971

2699

6123

3579

6619

6767

6763

6283

6027

3883

3979

4171

2283

891

2507

1979

2795

3627

3355

4715

5603

5163

4667

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

266

261

276

291

306

321

336

351

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

961 163

1065 332

892 183

II04 126

1207 221

1666 693

1263 631

590 -3

618 -293

895 35

838 19

533 -164

315 -330

361 -410

806 71

750 -37

253 -213

-66 -387

135 -311

286 -206

_88 84

643 60

361 -5

697 2

Pitch-horn

load, lb

103

63

95

90

123

156

106

16

15

35

29

-4

-35

-12

36

64

-18

-56

-39

17

25

25

39

74
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TABLE 95

FLIGHT 73, PARTIAL-POWER DESCENT

(a) Differential pressures

_p, lb/eq in., at-

Snore' r/R = 0.95

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =
0,017 0.090 0.168 0.233 0,335 0.63_ O&l_

0 6.22 _.59 2.93 2.02 1.12 ,88 .089

15 5.76 _.22 2.88 1.95 1.04 .55 °079

30 6.07 k.k8 3.00 2.02 1.07 .ST .085

45 7.85 5.54 3.48 2.38 1.31 .64 o107

60 9.03 5.70 3.87 2.72 1.46 .64 .101

75 8.82 5.68 3.91 2.76 1.57 .74 ol29

90 8.72 5.79 3.77 2.66 1.51 .74 .125

105 8.06 5.70 3.56 2.53 1.43 .72 .121

120 7.78 5.51 3.45 2._6 1.38 .71 .127

135 7.76 5.kk 3.42 2.44 1.39 .70 .125

150 7.65 5.38 3.34 2.37 1.35 .68 .117

165 7.56 5.30 3.29 2.34 1.36 .69 .125

180 7.68 5.36 3.3k 2.37 1.38 .72 .131

195 7.94 5.44 3.36 2.41 1.42 .72 .135

210 8.16 5.47 3.k0 2.45 1.45 .74 .I45

225 8.39 5.50 3.43 2.%8 1.49 ,76 ,153

240 8.67 5.56 3.42 2.50 1.51 .76 .159

255 9.22 5.58 3.47 2.56 1.58 .78 .170

270 9.80 5.58 3.50 2.60 1.62 .77 .182

285 9,91 5.51 3._3 2.54 1,57 ,70 ,180

300 7.78 5.06 3.11 2.23 1.34 .68 .119

315 7.01 k.85 2.99 2.10 1.23 .63 .109

330 6.71 _.84 2.99 2.07 1.19 .61 .099

345 6.43 k.69 2.96 2.05 1.16 .60 .091

r/B = 0.90 Whom '

x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0,017 0.090 0,168 0.233 0,335 0,625 0,915

6.88 3.70 2.k0 2.05 1 .42

6.43 3.50 2.26 1.95 1.35

6.02 3.32 2.18 1.92 1.30

5.86 3.32 2.21 1.95 1.34

5.18 3.05 2.18 2.01 1.38

8.72 k.63 3.10 2.66 1.71,

8.53 4.70 3.12 2.72 1.81

8.15 k.k3 2.91 2.52 1.71

7.88 4.28 2.81 2.41 1,66

7.81 h.27 2.82 2.45 1.68

7.91 k.23 2.77 2.40 1.64

7.90 4.23 2.78 2.38 1.64

8.01 k.27 2.79 2.38 1.67

8.25 k.34 2.84 2._,2 1.69

8.67 k.k7 2.91 2.47 1.74

9.31 _.55 2.97 2.53 1.78

9.02 k.k8 2.93 2.51 1.77

9.18 I',. 47 2.96 2.52 1.79

9.00 4.38 2.90 2.50 1.76

6.24 3.70 2.50 2.22 1.59

7.22 3.80 2.47 2.09 1.48

7.15 3.77 2.k3 2.08 1.k5

7.15 3.79 2.W6 2.09 1.46

7.07 3.78 2.43 2.09 1.k4

.58 .047 0

• 54 .036 15

.52 .027 30

• 55 .022 kS

.60 .049 60

• 68 .068 75

.75 .092 90

.73 .092 105

.71 .097 120

.73 .111 135

.71 .104 150

.71 .101 165

• 73 .106 180

.75 .127 195

• 76 .138 210

.78 .Ik7 225

.78 .140 240

.78 .149 255

.78 .1_9 270

.72 .165 285

.65 .086 300

• 62 .079 315

• 60 .076 330

• 60 .063 345

/'p, lb/sq in., at -

t_no m ,

deg x/c : x/c : x/c : x/c :

0.017 0.040 0.090 0.130

0 7.22 _.89 2._0 2.72

15 6.76 4.64 2.14 2.52

30 6. I 1 4.17 1.84 2.27

"5 k. 87 3.26 I. 29 I. 78

60 3.51 2.13 .57 1.25

75 _.69 3.11 1.09 1.7%

90 8.66 5.60 2.77 3.09

I05 9.82 5.99 3.0_ 3.33

120 8.87 5.56 2.82 3.15

135 8.66 5._5 2 • 76 3. I I

150 8.41 5.29 2.69 3.04

165 8 •k.k 5.34 2 • 68 3.04

180 8._,9 5.34 2.68 3.05

195 8.67 5.36 2.72 3. 11

210 9.21 5.56 2.85 3.25

225 9,66 5.64 2.89 3.27

240 8.13 5.00 2.43 2.91

255 7.25 4.63 2.20 2.68

270 k .59 2.95 I. 09 1.77

285 _.99 3.22 1.20 1.84

300 6.64 4.37 1.94 2.47

315 6.93 t_.55 2.11 2.57

530 7.16 4.75 2.25 2.67

345 7.30 k.8k 2.31 2.72

r/R = 0.65

x/c : x/c : x/c : x/c : x/c :
0,168 0,233 0,335 0,500 0.625

2.07 2.12 1.20 .5_ .58

1.93 2.00 1.13 .48 .54

1.74 1.84 1.04 .42 ._9

1.37 1.5q .86 .32 .41

• 88 1.16 .63 .20 .35

1.2b 1.46 .81 .32 .k_

2.34 2.32 1.34 .59 .61

2.52 2.47 1.42 .64 .63

2.43 2.42 1.k_ .68 .67

2.39 2.kl I.k3 .70 .68

2.34 2.36 1.42 .68 .68

2.33 2.35 1.40 .70 .68

2.33 2.35 I._0 .68 .71

2.39 2.41 1.45 .73 .71

2.49 2.50 1°51 .76 .75

2.50 2.49 1,51 .76 .7_

2.20 2.27 1.36 .68 .68

2.01 2.14 1.28 .67 .66

1.33 1.54 .88 .44 .54

1.36 1.57 .87 .39 .48

1.85 1.97 1.13 .52 .56

1.93 2.03 1.I_ .54 .56

2.01 2.09 1.18 .56 .58

2.05 2.12 1.20 .55 .59

t_nom '

x/c : x/c = deg

0.769 0.915

• 28 .029 0

.26 .021 15

•23 .010 30

•20 -.010 kS

.15 -.031 60

.21 -.00_ 75

.29 .OkO 90

• 30 .050 105

• 35 .064 120

• 35 .067 135

• 35 .064 150

• 35 .070 165

.37 .077 180

.39 .089 195

.39 .095 210

.39 .098 225

• 35 .070 240

.35 .062 255

.29 .038 270

•2_ .019 285

.28 .033 300

.28 .031 315

.29 .036 330

• 29 .031 345
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TABLE 95 - Continued

FLIGHT 73, PARTIAL-POWER DESCENT

(a) Differential pressures - Concluded

&p, Ib/sq in., at -

g/nora' r/R = 0.75 r/R = 0.65 @nora'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = XlC = x/c = deg

0.0]L7 0.090 0._8 0.239 0.33_ 0.625 0.915 0.017 Q,090 0.168 0.233 Q,335 0.625 0.915

0 5.22 2.92 2.22 1.64 1.18

15 5.13 2.81 2.16 1.58 1.13

30 k.75 2.56 1.99 1.46 1.05

_S _.1_ 2.16 1.75 1.25 .90

60 3.36 1.67 I._1 .98 .69

75 2.57 1.31 1.13 .79 .5_

90 1.61 .82 .78 .58 .k3

I_5 1.38 .89 .88 .76 .58

120 2.12 1._5 1._6 1.17 .89

135 3.30 2.38 1.93 1.48 1.11

150 k.17 2.86 2.23 1.68 1.24

165 k.99 3.08 2.3k 1.73 1.28

._6 .070 2.90 1.29 1.01 .85

.42 .059 2.83 1.25 .98 .83

.38 .051 2.59 1.11 .90 .77

• 31 .031 2.28 .93 .78 .68

.22 .013 2.01 .83 .67 .60

• 16 .001 1.7_ .67 .56 .51

.15 .010 1.39 .47 .50 .kl

• 26 .0_7 1.08 .30 .kO .36

.37 ,065 1.07 .29 .kO .37

• 47 .096 1.08 .30 .kO .38

• 48 .077 .97 .25 .38 .36

• k8 .065 .93 .22

.51

.43

.38

.37

.38

.37

.36 .36 .36

180 5.53 3.08 2.32 1.71 1.27 .49 .079 .95 .26

195 5.37 2.97 2.26 1.69 1.27 .50 .088 .97 .26

210 _.76 2.42 1.98 1.51 1.16 .50 .093 1.01 .27

225 4.56 2.54 1.96 1.43 1.05 .39 .059 1.06 .31

2_0 3.53 1.52 1.33 .96 .74 .28 .027 1.10 .32

255 2.70 1.33 1.15 .85 .66 .26 .043 1.23 .k0

270 2.h8 1.kk 1.20 .87 .67 .25 .033 1.53 .5k

285 3.04 1.91 1.53 1.12 .82 .32 .OkO 1.86 .68

300 3.74 2.32 1.80 1.33 1.00 .38 .051 2.08 .83

315 k.30 2.5b 1.95 1,_ 1,06 .b2 .056 2,25 .94

330 k.69 2.69 2.07 1.52 1.11 .43 .063 2.46 1.06

345 5.00 2.84 2.17 1.60 1.15 .46 .072 2.70 1.20

.75 .36 .072 0

.75 .36 .070 15

• 70 .33 .068 30

• 63 .30 .063 45

.57 .28 .057 60

• 23 .048 75

.21 .039 90

.18 .036 105

.19 .039 ]20

.18 .042 135

.18 .039 150

.19 .038 165

• 38 .37 .36 .18 .041 180

.39 .35 .37 .19 .038 195

.39 .33 .37 .18 .033 210

•_I .34 .37 .19 .032 225

• 44 .35 .37 .18 .030 2kO

.kk .39 .k0 .22 .036 255

• 53 ._8 .47 .23 .0_2 270

.65 .57 .54 .26 .045 285

.73 .63 .58 .28 .048 300

.79 .68 ,62 .30 .054 315

.86 .7k .67 .32 .062 330

• 95 .81 .72 .35 .068 345

Ap, lb/sq in., at

_nom' r/R = 0.40

deg x/c = x/c = x/c = x/c =

0.042 0.158 0.300 0.600

0 1.25 .71 .45 .29

15 1.31 .72 ,45 .29

30 1.31 .70 ._3 .28

kS 1.17 .64 .39 .26

60 1.03 .57 .36 .24

75 .90 .51 .31 .22

qO .78 ._6 °28 .21

105 .66 .kO .25 .20

120 .58 .38 .23 .20

135 .54 .36 .21 .19

150 ._6 .33 .19 .18

165 .kk .33 °18 .18

180 .45 .33 .19 .18

195 .kS .3_ ,19 .18

210 .k3 .33 o19 .18

225 ._6 .3k °20 .18

240 .50 ._5 .21 .18

255 .55 .37 .23 .19

270 .67 ._2 .26 .20

285 .78 .k7 °29 .22

300 .91 .53 .33 .23

315 1.02 .58 .35 .2_

330 1.09 .61 .38 .26

3_5 1.16 .66 ._1 .27

x/c= x/c=
0.910 0.042

.I08 .56

.108 .59

• 108 .63

.103 .56

• 102 .51

.I00 .k3

.096 .38

.093 .36

• 092 .33

.089 .28

.082 .27

.082 .28

.084 .28

.079 .26

.080 .23

.078 .21

.078 .22

.082 .25

.085 .29

.091 .34

.09_ .kO

.096 .46

.101 .50

.105 [ .52

r/R =0.25

x/c= x/c= x/c= x/c=
0.158 0.300 0.600 0.910

• 28 ,16 .11 .003

.29 .16 .11 -.003

.31 .17 .11 .OOk

.28 ,15 .11 .000

.2k .13 .09 .001

•21 .11 .08 .002

• 18 ,09 .08 -.005

.17 ,08 .07 -.006

.16 .07 .08 -.005

.Ik .06 .06 -.005

.13 .07 .06 -.003

.Ik .07 .07 .OOk

.14 ,07 .07 .00_

.13 .07 .07 .003

.12 .06 .06 .O00

• I0 ,05 .06 -.006

.11 ,06 .06 -.OOk

.12 .06 .07 -.009

.1_ .07 .08 -.003

.16 ,09 .08 -.006

.20 .11 .09 -.004

.22 .13 .10 -.005

.2_ .lk .10 .001

.25 .1_ .11 .000

_nom'

deg

0

15

3O

_5

60

75

90

105

120

135

150

165

180

195

210

225

21,,0

255

2"1'0

285

3OO

315

33O

3_5
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TABLE 95 - Continued

FLIGHT 73, PARTIAL-POWER DESCENT

0
15
30
45
60
75
90

105
120

135
150
165
180
195
210

225
240

255
270
285
300
315
330

345

(b) Section aerodynamic loading

Section aerodynamic loading, l, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

2.63
2.66
2.81
2.54
2.25
1.93
1.68
1.58
1 .u,7

1.28
1.25
1.37
1.38
1.31

1.13
1.03
1.t0
1.19
1.38
1.59
1.87
2.15

2.29
2.u, 1

6.90
7.02
6.87
6.29
5.72
5.12

k.62
4.12
3.89
3.70
3.34
3.27
3.34

3.35
3.28
3.39
3.q9
3.75
4.22
4.72

5.24

5.67
6.07
6.47

10.57
10.37

9.56

8.k4
7.55
6.40
5.35
k.35
4.35
4.39

4.07

k.16

4.25

4.22

4.37
4.k2

5.00

5.89
6.94
7.71
8.35

9.1k
10.03

18.60
17.88
16.46

14.03
10.89

8.39
6.05
7.46

11.56
15.90
18.18
19.35
19.59
19.k9

17.41
16.29

11.19
9.67
9.74

12.30
I_.88

16.26

17.23
18.18

20.09
18.63
16.81

13.32
9.31

12.75

22.83
2k.81
24.00
23.76

23.31
23.21
23.44
23.98

25.20
25.58

22.29
20.63

13.73

13.81
18.31

18.96
19.7k
20.08

22.78
21.50
20._8
20.68
20.36
28.50

29.25
27.69
26.84
27.03
26.70
26.67
27.00

27.65
28.50
29.50
29.06
29.29
28.89
24.38
2k.05

23.60
23.60
23.33

23.35
21.93
22.9k
27.66
30.18
31.11
30.67

29.31
28._7
28.30
27.68
27.5k
28.01

28.52
29.03
29.56
29.99
30.91
31.53
30.83
26.89
25.15

2k.59
23.92

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1

2
3
4
5
6
?
8

9
I0

12.314
1.985

.105
-.033

.010

.071

.02_

.000

.014

.010

.024

-2.551
-.005

.086

.062
-.01h

.010

.000

.01h
-.010
.010

i0

8s:AO + _- (An, s coSn,nom

n=l

+ Bn, S sin n t_nom)

n

0 2.990

1 1.066
2 .099
3 .056

.078
5 .052
6 .029

7 .023
8 .033
9 .035

10 .000

Flap motion

an, s, deg bn,s, deg

-.k87
.138

-.070
-.029

.099

.029

-.002
.025
.00_
.002

I0

/3s= a 0 + _- (an, s cos ngZno m

n= 1

+ bn, s sin n _'nom)

0
I
2
3
k
5

6
7

8
9

10

Lag motion

En, deg

6.672
-.158

.002

.020
.012

-.002

.005

.002

.008

.012

.000

Fn, deg

-.Ok5
.022
.010

-.018
-.008

.000
-.012

.002
-.005

.005

10

:E0+

n=l

+ F n sin

E n cos n tPno m

n kknom)
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TABLE 95 - Concluded

FLIGHT 73, PARTIAL-POWER DESCENT

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R : 0.150 r/R = 0.275 r/R r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

3OO

315

330

345

-468

-559

1037

1253

t037

239

-593

467

2667

X652

695

934

13lO

1345

172l

649

-183

1333

786

626

45

-160

91

102

-621

116

1147

1658

1271

38O

-388

924

2624

2112

1015

1180

1576

1757

1419

668

611

1914

2599

1898

998

503

602

124

-1501

-570

652

1374

777

-425

-479

1003

2188

2396

1546

1257

1656

1898

1121

470

994

1700

2811

1862

868

r/R = 0.450

-1'549 -2992

-634 -2024

616 -888

1694 -26

1112 599

36 1215

921 2913

2066 3065

2619 2396

3221 3072

2887 3723

2152 2860

2619 2183

2505 1769

1723 1611

1398 2684

2162 3591

2371 3617

3260 3001

2610 2860

1696 1268

-765

-3264

-4109

235

-271

-1193

= 0.375

540

-758

-1902

-4497

-2915

-1552

-706

1105

3762

5244

6110

3075

2816

3861

2966

1573

727

1652

4259

5224

53i4

388l

3366

1652

-1930

-5016

-5631

_nom*

deg

0

15

30

45

60

75

90

105

12o

135

150

165

180

195

210

225

240

255

270

285

30o

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-6095

-6892

-6062

-5443

-2855

-673

466

1378

792

922

2143

2713

1020

-804

-624

-2415

-4548

-5932

-9741

-10230

-8439

-8439

-1_20

-5_83

-8303

-10305

-10208

-8449

-5926

-4298

-6496

-7652

-I0159

-7782

-621g

-3582

-4721

-7814

-9312

-11363

-10826

-10110

-10387

-11054

-10305

-8628

-6414

-64't6

2227

II07

147

2131

3811

3539

2771

-717

-1069

19

2867

4403

4723

2083

-2349

-2845

-1933

-493

1171

707

355

3219

4963

4179

0

15

30

65

60

75

90

105

120

t35

150

t65

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

569 259

662 113

653 97

482 51

743 313

745 329

538 16

173 -272

426 -273

688 I

542 -93

188 -211

202 -285

281 -246

254 -185

163 -329

-237 -530

-538 -759

-265 -576

58 -296

283 -35

-66 -256

II -104

304 73

Pitch-horn

load, Ib

119

108

98

115

135

130

75

40

69

64

39

7

9

19

15

-2

-37

-56

-9

37

48

49

6O

I00

476



TABLE 96

FLIGHT 74, PARTIAL-POWER DESCENT

(a) DtfferenUal pressures

Ap, Ib/sq in., at-

r/R = 0.95 r/R = 0.90 _nom'_nom'

deg XlC = x/c = Xlc = XlC = x/c = xlc = XlC = XlC = XlC = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0.233 0.335 0.6_ 0.915 0.01"/ 0.090 0.168 0.233 0.335 0.62,5 0.915

6 3,99 2,95 2.73 1,62 ,62 .28 ,017 5.k6 2,68 2,06 1,78 1,11 ,37 -,063 6

21 3.01 2.35 2.37 1.26 ,k3 ,23 ,008 k,3k 2.10 1.67 1,50 ,91 ,27 -,096 21

36 I,kk 1,36 1,71 ,6k ,09 ,10 -,025 2,96 1,26 1,13 1,06 ,58 ,lk -,lkO 36

51 k.63 $.23 3.03 1.62 .63 .30 .051 2.03 .Tk .82 .92 .58 .22 -.105 51

66 5,79 k,61 3,78 2,k2 1,17 ,52 ,067 7.17 3,92 3,12 2,61 1,72 ,k6 -,021 66

81 5._,1 k,38 3.57 2,20 1,02 ,k3 ,055 6,95 3,58 2,69 2,28 1,k9 ,52 -.033 81

96 k,k7 3,56 3.03 1,85 ,75 ,31 .019 5,57 2,72 2,13 1,82 1,16 ,35 -,068 96

111

126

lkl

156

171

186

201

216

231

246

261

276

291

306

321

336

351

3.77 3,06 2.77 1,65

.1,71 3,1k 2.79 1.67

3,69 2,95 2.68 1,60

3.k6 2.73 2.51 1.k7

3.56 2.76 2.k9 1.k8

3,75 3.02 2,65 1,62

k.k.k. 3.k8 2.90 1.83 ,97

5,29 3.93 3.16 2.00 1,08

5,k3 3,99 3,21 2,05 1,11

5.82 3.79 3.13 2.00 1.11

6.k9 k.25 3.k0 2.22 1.30

3,23 2,12 1.98 1.15 ,65

I_.10 2.56 2.39 1,3 b, .62

5.20 3,39 2.88 I.Tk .88

5,37 3,51 2,98 1,83 ,9k

5.02 3.k2 2.98 1.80 .89

k._.9 3.31 2.90 1.77 .78

.69 ,35 .057 k.?9 2,51 1,9k 1,69 1,12 ,38 -,056 111

,7k ,37 .059 5,k8 2,73 2,12 1,82 1,19 ,k3 -,030 126

,73 .35 .055 5,62 2,80 2,16 1,81 1,19 ,k2 -.035 lkl

• 65 .3k ,059 5.31 2.62 1,98 1,66 1,13 ,38 -,030 156

,69 .3k .065 k,98 2,k5 1,89 1,60 1,08 okO -,01t 171

,82 .kO ,092 5.62 2.80 2.12 1,75 1.21 ok6 ,016 186

.kk .103 6.55 3.27 2.k2 1.99 1.kO .53 .035 201

.k9 .107 6.95 3.k6 2.5k 2.08 1.k6 .58 .Okk 216

,k8 ,092 6,52 3.27 2,k5 2,00 1,k2 ,56 ,056 231

• 52 .116 6.68 3,3k 2,kk 2,0_ 1,kk ,60 ,07k 2k6

.59 .Ik5 7.51 3.89 2.81 2.29 1.61 .68 .093 261

• 30 .065 3.12 1.k8 1.1k 1,09 .73 .32 .011 276

,32 ,071 _,36 2,05 1,57 1,38 .93 ,37 ,005 291

.38 .OTk 5.63 2.76 2.09 1.73 1.18 .kS .011 306

.kl .067 6.23 3.13 2.28 1.91 1.28 .k9 .016 321

.39 .057 6.21 3.08 2.25 1.93 1.31 .kS -.005 336

.35 .Ok2 5.93 2.97 2.21 1o89 1.22 .kl -.033 351

4p, Ib/eq in., at -

_nom P

deg x/c= x/c= x/c= x/c=
O.Ol't 0.040 0,090 0.130

6 5.02 k,62

21 5.08 3,88

36 k.02 2,9k

51 3,50 2,k6

66 7,06 5,69

81 6.60 5,10

96 5.50 k.20

Ill 5.1_ 3.92

126 5.59 k.29

lkl 5,86 k,k5

156 5.30 3,96

171 5,1k 3.86

186 5.99 k.k5

201 6.38 k.82

216 6,57 k,98

231 6.32 k.80

2k6 6.81 5,09

261 5,63 3.82

276 k.02 2.83

291 5.27 3.87

306 6,05 k,52

321 6.58 5.Ok

3]6 6.66 5.06

351 6.kl k,90

r/R = 0.85

x/c= x/c=
0.168 0.233

3,33 2.26 2.13

2,81 1,86 1,81

2.19 1,37 1,39

1,89 1,10 1,37

k,ll 3,00 2.65

3.69 2.6k 2.39

3.02 2.01 1.85

2,89 1.95 1,77

3.08 2.11 1.93

3.23 2.25 1,99

2.89 1.98 1.79

2.78 1.93 1.7k

3.17 2.26 1,99

3.39 2.k3 2.15

3.5k 2.56 2.25

3.38 2.k_ 2.15

3.58 2.6k 2.32

2.88 2.18 1,9k

2.02 1.37 1.31

2,69 1.88 1.73

3.17 2.30 2.07

3,51 2.5_ 2,29

3.56 2.56 2.33

3.k7 2.k5 2.26

X/C = X/C = X/C =

0.335 0.500 0,625

1.62 1.16 .k9 ok5

1.35 .97 .37 .35

1.02 .75 .22 °26

.85 .66 .18 o2k

2,12 1,53 .72 ,59

1.87 1.36 .62 .5k

I.k2 1,00 ,39 .38

1.37 1.00 .kl .kO

1,51 1.10 .k8 .k6

1,55 1,11 ,k9 _k6

I.kO 1.03 .k3 ._3

1.38 ,99 ,kk ok3

1,60 1,16 ,56 °53

1.70 1,26 .6k ,56

1,79 1.29 ,66 ,57

I.T_ 1.2h .63 °55

1.88 1,35 ,73 ,61

1,57 1,12 .62 455

1,09 ,79 .37 .36

1.kO I.O0 .k8 ,kk

1,61_ 1.16 ,57 ,k9

1,81 1.28 ,65 ,56

1.85 1,29 .65 °56

1.75 1.25 .58 ,51

nom '

X/c = x/c = deg

0 =169 0.915

•20 ,065 6

.15 .03k 21

• lO -.001 36

.08 -.005 51

.27 .072 66

• 25 .060 81

. 17 .008 96

.19 .029 Ill

°2k .055 126

• 23 .OOk lkl

• 21 .03k 156

.23 .Ok9 171

• 28 .085 186

,31 .093 201

• 32 .106 216

.29 .085 231

.3k .123 2k6

.33 .130 261

.19 ,075 276

.22 .100 291

.26 .117 306

.28 ,108 321

.27 ,090 336

• 2_ .068 351
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TABLE 96 - Continued

FLIGHT 74, PARTIAL-POWER DESCENT

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.1_8 0.33_ 0.335 0._2 _ 0.915 0.017 0,0_Q 0.168 0.233 0,335 0.6_5 0.915

6 k.78 2.41 1.93 1.47 .95

21 k.33 2.12 1.75 1.33 .82

36 3.75 1.77 1.53 1.15 .68

51 3.47 1.74 1.55 1.19 .67

66 3.23 1.61 1.60 1.34 .86

81 _.50 2.74 2.28 1.80 1.12

96 4.31 2.00 1.77 1.37 .78

II1 3.84 1.80 1.64 1.30 .75

126 _.00 2.02 1.81 1.43 .89

141 4.26 2.15 1.88 1.49 .94

156 k.04 1.94 1.74 1.36 .85

171 3.77 1.86 1.6_ 1.31 .82

186 k.09 2.13 1.82 1.46 .96

201 4.50 2.34 1.92 1.54 1.00

216 _.55 2.32 1.91 1.53 1.00

231 4.56 2.32 1.89 1.50 .96

246 4.82 2.53 1.97 1.57 1.02

261 3.40 1.22 1.14 .89 .59

276 2.94 1.45 1.20 .92 .62

291 3.38 1.76 1.42 1.08 .72

306 3.70 1.91 1.52 1.16 .78

321 k.lk 2.20 1.73 1.34 .91

336 4.46 2.34 1.84 1.43

351 4.67 2.40 1.90 1.46

• 33 -.065 4.45 2.06 1.40 1.18 .95 .34 .183 6

.27 -.076 3.97 1.83 1.27 1.08 .89 .32 .181 21

• 21 -.067 3.6? 1.66 1.17 .99 .82 .30 .174 36

.23 -.017 3.38 1.59 1.12 .93 .74 .33 .128 51

.40 .089 3.41 1.75 1.21 .94 .72 .41 .085 66

.kh .072 3.09 I._9 1.06 .85 .65 .39 .074 81

.31 .058 2.95 1.44 1.04 .83 .65 .38 .071 96

.33 .072 2.65 1.31 .95 .76 .60 .37 .073 Ill

• 36 .077 3.02 1.50 1.09 .88 .67 .40 .080 126

• 37 .064 3.17 1.51 1.06 .85 .63 .36 .067 141

• 32 .058 3.03 I.k7 1.05 .83 .63 °37 .073 156

• 34 *070 3.11 1.51 1.08 .86 .66 .38 .077 171

.kO .089 3.05 1.48 1.06 .85 .65 .39 .077 186

.43 *094 2.93 1.45 1.04 .84 .64 .37 .065 201

.44 .089 2.75 1.35 .98 .80 .62 .38 .056 216

.42 .084 2.50 1.20 .87 .69 .53 .32 .047 231

-43 .096 1.82 .87 .66 .55 .42 .29 .040 246

• 25 -.027 2.15 .94 .71 .61 .51 .20 .100 261

.2_ -.0_8 2.51 1.07 .79 .71 .60 .19 .130 276

.25 -.055 3.06 1.35 .97 .83 .69 .22 .146 291

• 29 -.055 2.83 1.23 .90 .79 .65 .21 .138 306

• 35 -.043 3.66 1.69 1.18 .99 .81 .29 .170 321

• 96 .36 -.043 4.07 1.86 1.30 1.10 .89 .34 .177 336

.97 .36 -.055 3.98 1.81 1.28 1.09 .88 .32 .171 351

Ap, Ib/sq in., at-

@nora' r/R = 0.40

deg x/c : x/c = xlc =

0.042 0.158 0.300

6 1.68 .90 .73

21 1.54 .81 .68

36 1.82 1.02 .81

51 1.47 .82 .67

66 1.53 .78 .50

81 1.51 .76 .53

96 l.kO .71 .45

111 1.35 .69 .46

126 1.k0 .73 .47

141 1._6 .73 .46

156 1._7 .73 .46

171 1._2 .72 .46

186 1.32 .67 .44

201 1.21 .63 .40

216 1.26 .64 .41

231 1.25 .63 .kO

246 1.11 .53 .38

261 .96 .47 .40

276 .90 .38 .41

291 1.04 .49 .47

306 1.33 .67 .59

321 1.63 .90 .72

336 1.75 .97 .77

351 1.83 1.02 .80

r/R = 0.25 Wnom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.600 0.910 0.042 0.158 0.300 0.600 0.910

.28 -.017 1.11 .56 .35 .16 .039 6

• 25 -.020 1.30 .64 .38 .15 .042 21

.30 -.004 1.13 .57 .35 .14 .035 36

.31 .021 .91 .46 .29 .13 .040 51

._6 .096 .93 ._7 .30 .13 .053 66

• 39 .114 .72 .36 .23 .11 .048 81

.33 .081 .96 .49 .31 .lk .061 96

.35 .100 .97 ._9 .30 .12 .054 111

• 34 .086 .87 .43 .27 .13 .061 126

.33 .088 .8_ .43 .28 .13 .066 141

.34 .086 .81 .42 .27 .13 .063 156

• 34 .092 .78 .40 .26 .12 .060 171

• 33 .082 .71 .37 .24 .11 .054 186

.31 .078 .64 .33 .23 .11 .049 201

.31 .072 .57 .30 .21 .10 .047 216

• 31 .072 .64 .33 .22 .11 .049 231

• 28 .072 .71 .36 .23 .10 .043 2_6

.19 -.004 .64 .31 .20 .08 .021 261

• 12 -.056 .49 .23 .15 .07 .007 276

• 14 -.046 .42 .20 .lk .07 .013 291

.20 -.025 .97 .44 .27 .11 .026 306

• 26 -.014 1.07 .52 .31 .13 .038 321

• 29 -o006 1.10 .54 .34 .14 .035 336

.31 -.009 1.21 .61 .38 .17 .045 351
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TABLE 96 - Continued

FLIGHT 74, PARTIAL-POWER DESCENT

(b) Section aerodynamic loading

Section aerodynamic loading, Z, Ib/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

_qom,
aeg

6
21

36
51

66
81
96

111
126
lkl
156
171

186
201
216
231
2k6
261

276
291
306
321
336
351

5.06
5.59
5.01
_.23
_.32
3.39
_.55
_.39

q.07
_.10
3.96
3.79
3.50
3.20

2098
3.21
3.35
2.86

2.15
2.00
k.02
k.61
_.8_
5.52

8.k5
7.67
9.33
8.Ok
8.03
8.31

7.35
7.k2
7.51
7.k9
7.56
7.52

1_._6
13.19
12.19
11.5k
12.09

10.86
10.60

9.83
11.05
10.69
10.59

10.9k

15.11
13.28

11.2k
11.2b,
13.03
17.79
13.73
12.92
lk.3k
Ik.98

13.68
13.26

19.k7
16.19
12.k2
11.07
2k.37
22.08
17.01
16.67

18.30
18.68
17.09
16.65

17.16
13.52

8.38
7.02

2k.80
22.86
17.51
16.k8
18.09
18.28
17.0k
16.38

7.07 10.83
6.56 10.52

6.6k 10.07
6.57 8.80
5.98 6.9k
k.88 7.38
_.10 8.33

k.88 9.96
6.53 9.32
8.26 12.10
8.9_ 13.$1
9.33 13.16

15.08
16.16
16.17

15.89
16.82

9.57
9.61

11.13
12.20
lk.07

15.00
15.28

19.51

20.96
21.68
20.7k
22.56
18.90

13.12
16.88
19.62

21.63
21.80
20.90

18.61
21.58
22.86
21.92
22.k9

25.58
10.85
ik.23
18.3k
20.27
19095
18.92

15.39
12.15

6.kO

16.87
2k.2k
22.18
17.71
16.16
16.58
15.97

lk.91
15.11
16.79
19.16
21.52

21.75
21.95
2k.72
12.76
lk.66
18.78
19.58

18.90
17.60

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 11.917
1 I.k3k
2 .053

3 .023
.070

5 -.023
6 .000
7 -.032
8 -.006
9 .000

10 -.Ok_

-2.k15
.000
.128
.Ok7

-.Ik6

-.020
.012
.023

-.012
-.018

10

n=l

+ Bn, s sin n (_"nom - 60)]

Flap motion

n an, s, deg

0 3.798
1 .098
2 .257
3 -.016

.000
S .18_
6 .OkS
7 -.008
8 .037
9 -.00_

10 .0_1

bn, s, deg

-. 7b,3
-.!10
-. 106
-.037
-. 102

.00_

.012
-.073

.00_

.000

._s

10

=aO+ _'- [an,sCOSn(t_nom - 6°)

n=l _ f

+ bn, s sin n _Pnom - 60)]

Lag motion

n

0
1
2
3
k
S
6
7

8
9

10

En, deg Fn, deg

_.581
-.17k .055

.003 .005

.OOk -.02k

-.001 -.019
.008 -.001
.OOS .001
.003 -.001

-.001 -.00_
-.001 .001

.003 .007

10

_ = EO+ _- [EnCOSn(t_nom - 60)

n= 1

+ F n sin n (_nom - 60)]
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TABLE 96 - Concluded

FLIGHT 74, PARTIAL-POWER DESCENT

(e) Flapwise bending moment

_nom'

deg

6

21

36

51

66

81

96

111

126

1W1

156

171

186

201

216

231

246

261

216

291

306

321

336

351

_dnom t

deg

6

21

36

51

66

81

96

111

126

lkl

156

171

186

201

216

231

2W6

261

276

291

306

321

336

351

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

-1029

567

37W7

Wkl

15k7

-1816

-1257

7122

-197

-72

W19

2357

103W

2129

647

-2W3

1992

2231

13W2

-1052

829

1285

966

-1816

-1W69

396

15k3

1510

-883

-2129

1460

3036

363

-1790

-WSW

1568

-1799

121i

1284

2378

-1kTk

-1727

20_3

llW8

1935

-1003

-81

570

-3337

-561

58W

W50

-2068

-838

"78

-599

899

-780

-1219

-1391

-229W

-3015

-60k

-2135

-1W05

980

-1651

-2118

-534

813

-2294

-1546

130W

932

-239

-825

1856

3185

1576

990

-40W

520

7W

-2W26

2025

WI6

-181

488

2197

373W

2170

1293

597

316

-1_74

-2WW1

756

-I048

-I238

908

IkOW

2597

2301

69

3WS

-1WOO

-3805

-3099

-2232

-lk05

-780

1596

1235

1543

2766

1886

-587

-3931

-5013

-3156

-3732

-5224

-3981

-W269

517

-1095

-3523

-4876

-2896

855

-3095

-3742

-6100

-3503

-1195

-309

-239

-I1

845

1860

-2966

-723W

-6428

-5533

-_137

-4283

-6841

-1705

1015

-1736

-5669

-5042

-3949

-1627

134_

-6653

-8002

-4451

-727

-1438

-30kk

-2170

2625

570

-5178

-8039

-7500

-5167

-3453

-2402

-4329

-1321

-3190

-2672

-4490

-2825

-3614

-4263

540

-5475

-5351

-4190

-3270

-2832

-4811

-5227

1913

-1716

-4497

-5409

-6256

-3322

(f) Chordwlse bending moment (g) Blade torsional moment and pitch-horn load

_nom' Torsional moment, in-lb, at-

deg

Cbordwlse bending moment, in-lb, at -

r/H = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-5UW3

-8292

-_629

-4W17

-386_

1150

-201

-31k8

776

1818

-771

890

-3213

-_955

-1308

-552W

-7885

-8683

-11060

-10W7_

-82_3

-8569

-8129

-316k

-3k51

-7896

-3679

-3712

961

-521

-3810

-W835

-3891

W88

-830

1498

-2361

-36W7

-W851

-7521

-7749

-5779

-6040

-7277

-3712

-2295

-2035

-1W16

3325

]597

397

6045

7821

5293

2733

2877

2829

k813

8813

5W85

7069

_573

-787

525

1757

1965

3677

W381

]181

5165

6717

3597

13Wkl

15839

11685

15820

15226

14311

lk009

IW027

133W1

13579

17632

142W7

15500

1W658

1265_

13W69

IW393

12k17

13203

16214

13W41

1W7_1

16818

13789

6

21

36

S1

66

81

96

111

126

141

156

171

186

201

216

231

266

261

276

291

306

321

336

351

r/R = 0.15 r/R = 0.50

281 606

375 30_

99 317

491 W20

328 602

669 890

39 171

132 -k3

568 387

_37 581

-293 -lOW

-562 -18_

-305 -299

-2_8 -79

266 326

-328 -101

-909 -630

-635 -387

-319 -212

-98 20

-593 -132

-687 -146

14 127

310 673

Pitch-horn

load, Ib

134

127

124

127

166

103

80

72

100

87

II

-23

-11

27

50

-9

-58

-17

53

59

18

15

97

130

48!



TABLE 97

FLIGHT 75, PARTIAL-POWER DESCENT

(a) Differential pressures

Ap, lb/sq in., at -

_nom' r/a = 0.95 r/R = 0.90 _nom'

deg XlC = x/c = x/c = Xlc = XlC = x/c = XlC = XlC = XlC = XlC = x/c = Xlc = x/c = Xle = deg
0.01"/ 0.090 0.168 0,233 0.335 0.825 0,915 O.Q17 0.090 0.188 0.233 0.$3B 0.625 0.91B

O 7.52 5.00 2.97 2.23 1.2k

15 5.57 k.18 2.78 1.91 .95

30 k.33 3.87 2.57 1.71 .75

115 3.611 3.6k 2.118 1.6k .61

60 3.08 3.52 2.116 1.62 .119

75 2.71 3.39 2.38 1.117 .35

90 3.06 3.92 2.80 1.70 .50

105 3._1 3.90 3.05 1.76 .60

120 2.79 3.13 2.116 1.k9 .50

135 2.118 2.70 2.12 1.29 .k2

150 2.52 2.70 1.85 1.28 .k5

165 3.011 2.8_ 1.83 1.38 .57

180 3.68 3.11 2.06 1.51 .71

195 11.07 3.25 2.10 1.55 .79

210 11.115 3.36 2.06 1.57 .8k

225 11.88 3.51 2.08 1.62 .91

2kO 5.1_ 3.59 2.09 1.6k .95

255 5.61 3.75 2.17 1.72 1.02

270 6.112 11.07 2.37 1.89 I.I11

.62 .099 8.5k 11.10 2.91 2.52 1.67 .63 .07k 0

.b9 .069 6.66 3.50 2.58 2.26 1,112 .53 .023 15

._3 .Ok1 5.13 2.93 2.23 2.0_ 1.21 .113 -.025 30

• _0 ,010 11.33 2,58 2.07 1,86 1.09 .37 -o063 115

.37 -.010 3.81 2.32 1.96 !.70 1.01 .32 -.I05 60

• 33 °.018 3.37 2.06 1.79 1.68 .91 .28 -.130 75

.39 -.002 3.08 1.97 1.72 1.67 .89 .29 -.1111 90

.kl .006 3.56 2.bO 2.10 2.02 I.Ik .tO -.092 105

.110 .026 k.08 2.65 2.10 1.96 1.12 ._0 -.085 120

• 38 .0111 3.110 2.18 1.73 1.70 .96 .37 -.076 135

• 39 .033 3.35 2.10 1.62 1.61 .96 .37 -.0119 150

.11k .065 3.7k 2.27 1.7_ 1.67 10011 .k3 -.002 165

• 117 .079 k.51 2.58 1.93 1.77 I.lk .k8 .059 180

.50 .091 k.96 2.65 2.01 !.78 1.19 .51 .081 195

.53 .105 5.19 2.82 2.07 1.79 1.23 .53 .099 210

.511 .115 5.53 2.98 2.13 1.83 1.27 .55 .110 225

• 55 .1211 5.85 3.10 2.19 1.85 1.32 .56 .121 2_0

• 56 .133 6.71 3.25 2.28 1.93 1.110 .59 .12k 255

.61 .150 8.18 3.511 2.k11 2.08 1.50 .63 .1111 270

285 6.28 3.83 2.111 1.76 1.10 .56 .125 6.01 2.80 1.93 1.67 1.19 .k7 .081 285

300 5.211 3.57 2.02 1.57 .89 .k8 .097 5.37 2.80 1.95 1.70 1.19 .50 .092 300

315 6.28 11.06 2.35 1.83 I.Ok .51 .119 6.16 3.16 2.20 1.92 1.33 .57 .!08 315

330 7.65 k.69 2.80 2.15 1.211 .57 .11111 7.77 3.7k 2.61 2.29 1.57 .65 .119 330

3115 8.11k 5.12 3.07 2.35 1.37 .60 .137 9.09 k.2_ 2.99 2.58 1.75 .68 .125 3k5

4p, Ib/sq in., at-

_/nom '

deg X/C = X/C = X/C = X/C =

0.017 0,040 0.090 0.130

0 9.115 5.52 11.30 3.32

15 7.9k 5.16 3.89 2.91

30 6.10 11.110 3.28 2._2

115 5.25 3.90 3.06 2.50

60 k.81 3.51 2.90 2.33

75 11.16 3.01 2.62 2. ! 1

90 3.92 2.86 2.53 2.01

105 k.19 3.15 2.78 2.21 1.75

120 5.53 11.15 3.k2 2.k8 1.95

135 11.811 3.511 3.03 2.18 1.81

150 k.63 3.32 2.83 2.07 1.65

165 U,.90 3.1_7 2.90 2.18 1.76

180 5.53 3.86 3.11 2.37 1.90

195 5.811 k.01 3.111 2.115 1.95

210 6.01 11.011 3.15 2.116 1.9k

225 6.33 11. I 5 3.211 2. 511 1.99

2kO 6.69 k.29 3.29 2.60 2.03

255 7.29 11.k8 3.1111 2.73 2.12

270 7.71 k.118 3.11_ 2.72 2.12

285 5.18 3.26 2.62 2.Ok 1.511

300 5.61 3.55 2.77 2.19 1.67

315 6.21 3.97 3.08 2.111 1.87

330 7.96 k.91 3.78 2.95 2.33

3115 9.115 5.119 _.30 3.37 2.6k

r/R = 085 __nom'

x/c = x/c = x/c = x/c = x/c = X/C = x/c = deg

0.168 0.233 0.335 0.500 0.625 0769 0.915

2.65 2.111 1.k3 .79 .67 .37 .056 0

2.33 2.13 1.211 .61 .59 .30 .020 15

2.02 1.82 1.05 .k6 .k7 .23 -.023 30

1.79 1.72 .95 .3k .kl .19 -.050 kS

1.88 1.55 .85 .26 .35 .15 -.077 60

1.6k 1.30 .73 .15 .29 .11 -.101 75

1.56 1._7 .72 .lk .28 .11 -.108 90

I.k7 .8k .26 .37 .17 -.089 105

1.72 1.00 .33 .112 .21 -.059 120

1.k8 .93 .32 .k3 .23 -.Okk 135

1.38 .90 .32 .k5 .25 -.OkO 150

1.51 .96 .39 .52 .30 -.017 165

1.70 1.0_ .k7 .57 .35 -.003 180

1.75 1.07 .51 .60 .36 .009 195

1.77 1.08 .5k .61 .37 .02k 210

1.8_ I.II .58 .61 .38 .OkO 225

1.89 1.13 .61 .62 .38 .Ok5 2kO

1.99 1.18 .66 .6k .kO .061 255

1.99 1.17 .65 .62 .37 .079 270

1.53 .86 .b8 .k9 .28 .003 285

1.65 .93 .53 .52 .30 .0110 300

!.81 I.Ok .60 .56 .33 .0_6 315

2.19 1.28 .75 .66 .39 .077 330

2.117 1.118 .811 .71 .kl .08_ 3115
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TABLE 97 - Continued

FLIGHT 75, PARTIAL-POWER DESCENT

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/e = x/c = deg

0.0_7 0,090 0.168 0.233 0,335 0.625 0.915 0.017 0,0_0 0.168 0.233 0,335 0.6_5 0.915

0 6.80 ].61 2.k8 1.93 1.38 .57 .062 3.05 1.kO .96 .99 .80 .kO .077 0

15 6.]9 3.28 2.27 1.79 1.23 .50 .Ok7 2.91 1.33 .92 .96 .77 .39 .075 15

30 5.71 2.95 2.12 1.67 1.10 .kS .Ok1 2.89 1.30 .91 .95 .78 .39 ,090 30

kS 5.05 2.82 2.08 1.65 1.03 .kl .036 2.86 1.36 .90 .93 .77 .39 ,100 kS

60 k._6 2.60 1.95 1.59 .95 .37 -.002 2.TI I.]2 .8k .89 .75 .38 .102 60

75 _.9C 2.30 1.67 1.kk .81 .32 .010 2.55 1.21 .77 .83 .71 .36 ,101 75

90 5.53 2.2k 1.6k 1.39 .75 .29 .026 2.51 1.22 .8k .82 .71 .37 .107 90

105 3.90 2.76 1.90 1.60 .9k .38 .0_5 2.82 1.k3 .86 .93 .79 .kO .123 105

120 _.08 2.83 1.99 1.63 1.02 .kl .062 3.08 1.8k 1.03 1.Ok .87 .kk ,127 120

135 _.23 2.85 2.0k 1.6k 1.06 .kk .086 3.65 1.78 1.23 1.19 .97 ._6 ,122 135

150 5.01 3.07 2.35 1.78 1.14 .k6 .083 3.kk 1.69 i.17 1.15 .95 .k7 ,135 150

165 5.27 ].Ok 2.30 1.77 1.20 .k9 .105 3.29 1.62 I. Ik 1.13 ogk .kS .II1 165

180 5.50 3.17 2.29 1.75 1.23 .51 .103 3.33 1.57 1.10 1.10 .90 .k3 °093 180

195 5.59 3.13 2.21 1.69 1.20 .51 .093 2.90 1.38 .95 .98 .80 .]9 .076 195

210 5.59 ].10 2.1_ 1.6_ 1.17 .51 .093 2.51 1.1k .82 .88 .72 .35 .06k 210

225 5.69 3.13 2.13 1.62 1.18 .50 .093 2.26 .97 .70 .78 .6k .29 ,Ok] 225

2_0 5.59 ].21 2.1k 1.63 1.19 .53 .093 1.98 .79 .58 .69 .56 .27 .028 2kO

255 5.18 3.13 2.03 1.53 1.17 .51 .IO0 1.69 .65 .k8 .61 ._9 .25 .019 255

270 k._9 1.99 I.]5 .97 .65 .30 .050 1.52 .55 .k2 .56 .k6 .22 .011 270

285 4.8k 2.32 1.53 1.17 .8h .38 .031 1.3k ._7 .38 .52 .k3 .20 .009 285

300 h.O_ 2.30 1.53 1.17 ,85 .37 .Okl 1.21 .kS .35 .50 .kO .20 .002 300

315 k.40 2.61 1.7_ 1.3k .95 .kl .052 1.k5 .59 .kk .57 .k7 .2k .O2k 315

330 5.17 ].23 2.15 1.68 1.20 .53 .067 2.Ok .90 .6_ .73 .59 .]0 .052 330

3_5 6.12 3.65 2._8 1.92 1._1 .60 .081 2.77 1.2k .87 .90 .73 .39 .071 3k5

Ap, lb/sq in., at -

_nom r/R = 0.40 r/R = 0.25 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0,158 0,300 0.600 0.910

O 1.02 .62 .33 .28 .088 .kk .16 .07 .10 .009 0

15 .95 .58 .30 .27 .088 .61 .26 .15 .15 .027 15

30 1._0 .72 .38 .30 .09_ .63 .26 .1_ .]k .022 30

_5 1.39 .75 .kl .31 .106 .73 .31 .17 .15 .026 kS

60 I.k2 .76 .k2 .32 .108 .77 .33 .17 .lk .029 60

75 1.kS .79 .k3 .32 .111 .85 .36 .20 .15 .O]k 75

90 1.kh .8_ .k3 .32 .117 .9_ ._2 .23 .17 .039 90

105 1.k8 .88 ._8 .37 .127 1.06 .k9 .28 .19 .Ok6 105

120 1.96 1.0_ .60 ._1 .lkO .99 .52 .32 .22 .060 120

135 2.02 ].]0 .63 .k2 .IkO ].k9 .69 ._0 .23 .058 135

150 1.97 1.07 .62 ._3 .13] I.k5 .68 .kO .2] .062 150

165 2.1_ 1.16 .63 .kl .119 1.2k .61 .37 ,23 .057 165

180 1.79 1.05 .58 .39 .111 1.19 .55 .33 .21 .OS] 180

195 1.55 .ql .k8 .34 .096 .85 .kO .25 .18 .OkO 195

210 1.16 .72 .37 .28 .075 .63 .27 .t5 .12 .023 210

225 .85 .56 .26 .22 .059 .39 ,29 .06 .09 .010 225

2_0 .60 .US .18 .18 .Ok7 .21 .15 .02 .06 -.008 2kO

255 ._k .36 .13 .16 .0_2 .18 .07 .02 .06 -.005 255

270 .3_ .31 .09 .lk .Okl .18 .02 .02 .06 -.005 270

285 .29 .30 .10 .15 .Ok7 .lk .00 -.01 .07 -.OOk 285

SO0 .I_ .23 .06 .lk .0_] .16 ,02 -.01 .08 -.003 300

315 .2_ .25 .07 .15 .051 .15 .02 .00 .08 .002 315

330 .k9 .37 .16 .20 .067 .08 -.01 -.01 .08 .005 330

3k5 .73 .53 .26 .75 .079 .15 .03 .01 .08 .006 3_5
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TABLE 97 - Continued

FLIGHT 75, PARTIAL-POWER DESCENT

(b) Section aerodynamic loading

_qom,
aeg

C
15
30

45
60
75

90
105
120
135
150

165
180
195
210
225

2_0

255

270
285
300
315
330
3_5

Section aerodynamic loading, l, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.g5

1.83
2.91
2.8_
3.29
3.38
3.70
k.21
k.82
5.12

6.60
6.50

5.88

5._9

_.16
2.78
1.71
1.02

.78

.71

.61

.72

.73

.52

.81

5.84

5.50
6.80
7.18
7.36
7._5
7.61
8.23

9.96
10.39
10.21

I0.51

9._2
8.08
6.3_
_.77

3.58

2.8_

2.40

2.37

1.81

2.00

3.37
k.7_

11.28
10.82
10.83
10.89
10.50

9.8_
10.00

11.08
12.22
13.77
13.39
12.9_
12.54

11.00
9.67

8.36
7.22
6.17
5.60
5.11
_.79

5.85

7.88
10.33

22.54
20._6
18._8

17.30
15.69
13.70
1_.01
15.64
16.51
17.I_
18.8k

19.38
19.93
19.61
19.35
19.46
19.67
18.90

12.42
I_.98

13.97

15.68
19.37

.22.39

26.62
23.15
18.93
16.86
15.57
13.39
13.01
lk.78

17.95
16.46
15.74
16.91
18.58

19.26
19.52
20.17
20.72
21.87

22.08
16.06
17.33
19.16
23.76
27.16

26.84
22.kC
18.51
16.24
14.58
13.01
12.5_

15.80
16.46
13.96
13.73
15.19

17.30
18.26
19.06
19.89
20.64
22.06

2_.46
18.80

18.60
21.02
25.11
28.25

25.71
20.92
18.08
16.35
15.07
13.67
16.27
17.41

14.58
12.74
12.63
I_.02

15.97
16.95
17.7_
18.66
19.20
20.28

22.k0
21.09
18.k0
21.22
25.01
27.22

(c) Harmonic analysis of blade root motions

Pitch motion

An,s, deg Bn, s, deg

0
1

2

3
4
5

6
7

3

9
10

12._08
1.789

.091
.000
.023

-. 06b,
-.0 lU,

-.018
.000

-.009

.000

-4.944
.150
.077

-.009
-.0k5

-.0_5
.000
.005

.018

.018

I0

8s=A O+ _-- CAn, s coSn_nom

n=l

+ Bn, s sin n _nom)

Flap motion

an, s, deg bn, s, deg

0 3.629

1 .113
2 -.051
3 .05k

.006
5 .01k
6 .020

7 -.OOk
8 .008
9 -.OOk

10 -.002

-.62_
-.093
-. 122
-.002
-.03_
-.006

-.028
.006

-.018
-.OOk

10

_s =aO + _-- (an, sC°Sn_nom

n= 1

+ bn, s sin n _nom)

Lag motion

0
1
2
3
4
5

6
7
8
9

10

En, deg Fn, deg

5.0_6

-.225 -.038

• 002 .011
• 020 .CI7
.008 .006

-.005 -.009
• 000 .000

-.016 .000
• 009 .003

-.003 .000
-.002 .003

10

= E 0 + _ IZn cos n _nom

n=1

+ F n sin n q_nom)

4_
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TABLE 97 - Concluded

FLIGHT 75, PARTIAL-POWER DESCENT

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

277

2033

1851

1452

1075

1429

711

517

802

-167

1486

1965

688

494

2033

1714

1839

2421

1075

471

1155

688

1714

688

553

1238

1840

1031

512

272

-503

-1073

-1658

-1304

-50

206

-487

-454

578

1460

1799

2269

2294

1972

2252

2327

2038

1031

570

985

1808

1275

434

-588

-I157

-2088

-2793

-1329

-696

-515

-913

-768

-217

1419

2224

2613

3191

3272

3074

3444

2043

777

-219

353

830

859

-267

-1698

-2251

-3530

-3539

-2060

-1946

-1831

-1650

-1583

-1402

391

1946

2462

3377

3893

3282

3148

1145

-86

-1686

-1783

-1132

-533

-1396

-3050

-4335

-4916

-4264

-3754

-3860

-3763

-2839

-3208

-3147

-1712

444

1896

3436

4043

3356

919

-1149

-1994

-3828

-3997

-2942

-1997

-2465

-4057

-6285

-6027

-5559

-5688

-5848

-6086

-5410

-5569

-5698

-4823

-2037

1177

3485

4132

3137

-982

-3191

-4096

k_no m ,

deg

o

15

30

45

60

75

90

lO5

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwiee bending moment

Chordwise bending moment, in-lb, at -

r/R : 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-6128

-6242

-4566

-3605

-1456

1507

1898

3412

3200

1360

2500

2158

839

205

-1472

-5038

-5966

-6926

-12168

-12852

-10866

-10850

-8131

-5933

-9784

-11445

-9556

-6007

-3256

-1368

-4021

-3923

-4396

-3793

-2214

-391

-928

-2361

-5438

-8498

-10908

-10631

-12487

-12975

-12259

-10582

-7733

-8254

505

-935

-423

3929

6793

5465

4937

2041

2233

4713

5673

6921

8297

6409

3657

2233

-55

-2039

185

-743

-I175

2281

3033

2505

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

654 635

415 394

433 398

590 490

687 611

517 606

429 427

338 399

386 370

24 -12

-324 -286

-432 -382

-390 -370

-504 -391

-395 -490

-120 -317

-201 -419

-480 -548

-328 -613

-243 -235

-700 -596

-626 -47t

-193 -84

613 608

Pitch-horn

load, Ib

153

117

121

145

148

129

90

81

45

7

-27

-27

-23

-45

-22

6

I

-6

12

34

19

18

95

155
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TABLE 98

I"L._GHT 76, PA_qTL%L-POWER DESCENT

(SEE FIG. 18, t = 1.2 SECONDS)

(a) Differential presBureB

Ap, lb/sq in., at -

_aom' r/R = 0.95 r/R = 0.90 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0.335 0.625 0.91_ 0.017 0.090 9.168 0.233 0.335 9,625 Q,915

0 10.00 5.58 3.22 2._5 1.59 .72 .329 9.9k 5.27 3.k7 2.78 1.91 .86 ,k12 0

15 9.26 5.72 3.k3 2.19 1,07 .36 .190 10.k9 k,k7 2.82 2.19 1.33 .52 .320 15

30 8,60 8.57 k.01 2.81 1.5k .65 .075 10.1k 5.03 3.63 3.02 1.95 .65 ,072 30

kS 7.63 7.57 _.28 2.73 1.36 .61 .028 8.63 5.96 3.66 3.Ok 1.8k .62 -.009 _5

60 k.16 k.32 3.52 1,93 .68 .39 -.Ok8 5.75 3.35 2.62 2.19 1.22 .33 -,lkk 60

75 1,83 3.20 2,77 1,26 .19 ,22 -,080 2.83 1,66 I.k5 1.51 .65 .I0 -,238 75

90 ,52 2,11 1.99 ,75 -,08 .17 -.066 1,22 ,51 ,73 1,21 .36 ,05 -°266 90

105 -,17 1,k5 1,kO ,38 -,18 ,13 -,066 1.37 ,k9 ,59 .61 .2k -,01 -,279 105

120 -.26 1.09 1.09 .3_ -.17 .18 -.03k .72 .04 .29 .k3 .19 ,10 -.221 120

135 ,6k 1.92 1,75 ,88 ,04 ,28 -,026 1.89 1,05 1,01 ,93 .53 ,22 -,176 135

150 2.k9 3.23 2.30 1.42 .58

165 3.61 3.71 2.79 1.89 .82

180 4.28 3.90 2.8k 1.90 .97

195 5.16 4.19 2.86 1.98 1.15

210 5.80 k.25 2.77 1.98 1.21

225 4,89 3,59 2,23 1,60 .98

2kO _.63 3.37 2.09 1.53 .97

255 5.80 3.88 2.39 1.81 1.18

270 7.08 4.08 2,k3 1.89 1.34

285 k.87 3.37 1.83 1.27 .91

300 5,03 3.53 2,06 1.51 .94

315 5.9k 3.8k 2.21 1.51 .81

330 6.42 k.49 3.41 2.62 1.80

345 7,07 3,52 1.97 1,56 1.33

• 51 .073 3.75 2.30 1.87 1.67 1.03 .51 -,041 150

• 52 .065 5.k2 3.36 2.39 1.9k 1.23 .51 .016 165

.61 .115 5.96 3,51 2._0 2.00 1.36 .60 .059 180

.69 ,147 6.73 3,80 2.60 2.12 I.k8 .67 ,126 195

•66 .139 7,35 3,95 2,65 2,12 1,52 ,6_ ,092 210

• 55 .109 6.43 3,40 2.18 1.69 1.26 .52 ,090 225

• 58 .137 5.75 3.01 1.92 1.50 1.16 .5k .lk_ 2kO

• 66 .181 6.66 3.41 2.18 1.76 1.36 .61 .176 255

• 67 .18_ 3.47 3.82 2.73 2.31 1.53 .62 .203 270

.k7 .153 2.76 2.26 1.19 .89 .80 .39 °322 285

• k3 .129 _.26 2.06 .99 .77 .77 .38 °149 300

•54 ,317 5.05 2,8k 1.80 I._2 1,05 .k3 °207 315

•91 ,318 5.k5 4,81 3,38 2,84 1,98 1.08 ,k32 330

.63 ,313 5.97 3,50 2,0q 1.67 1.51 ,66 ,k2k 3k5

t,p, lb/sq in,, at -

V/no m ,

deg

0.017

0 8.83 6.77 3.00 3.86

15 11.17 7.20 3.28 3.6k

30 11.03 9.48 3.81 4,12

k5 10.31 8.66 3.51 k.06

60 6.97 5.56 2.45 2.86

75 3.6k 2.35 .79 1.39

90 2.11 .9.8 -,21 .73

105 2.59 1.41 • 17 .66

120 1.88 .68 -,30 .26

135 3.06 1.74 .k6 1.01

150 4.97 3,50 1.63 2.1k

165 6.79 k.87 2.55 2,84 2,23

180 7,30 5.05 2.50 2.9_ 2.29

195 8,26 5,36 2.6_ 3,06 2,38

210 9.21 5.42 2.67 3.13 2,37

225 7.39 4.k8 2.01 2.56 1.91

2kO 6,37 3.93 1.61 2.27 1,65

255 b.k] k.25 1.80 2,51 1.82

270 3.82 3.02 1.60 2.61 2.18

285 3.09 1.61 -°06 .91 .49

300 4.33 2.59 .65 1.u, 1 .86

315 5.06 3.15 ,97 1.72 I. 16

330 4.79 k,33 2,8k 3,65 2.85

345 4.59 k. O0 2 • 33 2.87 2.20

x/c : x/c : x/c : x/c :
0.040 0.090 0.130

r/R = 0.B5

x/c : x/c :
0.168 0.233

3.22 3.26 1.94 1.04 .92 .51

2°82 2.69 1.51 .71 .69 .45

3,22 3.08 1.84 ,88 .70 .30

3,20 3.Ok 1.77 .79 .66 .25

2.26 2.19 1.19 .38 .37 .07

1.07 1.25 .57 .01 .12 -.10

,k2 .65 .22 -.20 .00 -.12

.58 .66 .22 -.26 -.03 -.13

.27 .kk .13 -.26 .00 -.08

.89 .9k ._7 -.Oh .17 .02

1.70 1.6k .99 .30 .$1 .25

2.08 1,26 .k5 .58 ,31

2.18 1.33 .5k .69 .39

2.33 1.k2 .64 .76 .kk

2.32 1.k2 .67 .73 .41

1.97 1.15 .53 .59 .31

1.82 1.Ok .53 .$8 .32

2.DI 1.13 ,61 .60 .3_

2.33 1,61 .86 .68 .u_

.8k .36 .26 .$4 .39

1.13 ,55 .32 .37 .23

1.kO .55 .31 .36 .25

2.96 1.67 .87 .72 .kk

2.17 1.kO .87 .89 ,63

x/c : x/c = x/e = x/c=
0.335 0.500 0.625 0,769

nom '

x/c = deg

0.915

.323 0

.23k 15

.104 30

.026 45

-.090 60

-. 170 75

-.191 90

-. 183 105

-.170 120

-.108 135

-.013 150

-.009 165

.030 180

.068 195

.069 210

.Ok2 225

.055 240

.090 255

.135 270

.261 285

.073 300

.143 315

,251 330

.375 345
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TABLE 98 - Continued

FLIGHT 76, PARTIAL-POWER DESCENT

(SEE FIG. 18, t = 1.2 SECONDS)

(a} Differential pressures - Concluded

Ap, lb/sq in., at -

Snore' r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.0[7 0.090 0.168 0.233 0.335 0,625 0.915 0.017 0.090 0.168 0.233 Q,335 0.6_5 0.915

0 5.kO k.O7 2.75 2.07 1.60 .6B .17k 2.89 1.22 .97 .86 .7k .kO .i08 0

15 6.k7 ].88 2.80 2.08 1.55 .55 .107 3.65 1.67 1.22 1.00 .83 .k2 .093 15

30 7.62 k.3k 3.13 2.39 1.75 .68 .072 k.3k 2.06 1.k7 1.23 1.01 .50 .127 30

h5 8.08 k.k6 3.31 2.kk 1.68 .62 .058 k.kl 2.07 1.kS 1.21 1.01 .k8 .128 kS

60 7.28 3.50 2.?k 2.00 1.26 .k2 .Olk 5.33 1.k9 1.09 .9k .81 .k2 .113 60

75 5.51 1.80 1.73 1.23 .67 .15 -.095 1.59 .59 .5k .k6 .kS .23 .076 75

90 3.90 .87 1.1k .83 .kO .06 -.Ok8 l.kl .k6 ,$2 .kS .kl .23 .088 90

1_5 3.Ok 1.01 1.16 .88 .k3 .07 -.030 1.k8 .51 .58 .k3 .k7 .25 .100 105

120 2.83 1.61 1.50 1.06 .52 .13 .009 2.k5 1.21 .95 .78 .70 .35 .129 120

1_5 3.18 2.2k 1.87 1.39 .79 .28 .Okl 3.21 1.6k 1.17 1.00 .88 .k2 .157 135

150 k.lO 3.21 2,58 1.9k 1.31 .53 .153 k.55 2.26 1.66 1.38 1.17 ,55 .205 150

165 5.Ok 3.62 2.92 2.13 1.k8 .56 .118 5.08 2.66 2.02 1.56 1.37 .6k .186 165

150 5.k9 3.66 2.8k 2.08 1.52 .60 .lkk 7.32 3.19 2.21 1.77 1.kS .6k .168 180

195 5.83 3.65 2.78 2.03 1.51 .63 .162 5.28 2.69 1.96 1.61 1.3k .61 .170 195

210 6.09 3.58 2.62 1.91 1.kk .56 .123 3.8k 2.kO 1.72 I.kO 1.11 .kS .172 210

225 6.01 2.97 2.17 1.55 1.20 .k3 .086 2.66 1.50 1.23 1.00 .73 .32 .158 225

2_0 5.30 2.50 1.83 1.33 1.10 .kl .090 1.31 1.20 1.1k .82 .58 .28 .158 2kO

255 k.62 2.k9 1.81 1.35 1.05 .kl .102 .61 .38 .71 .81 .77 .2k .Ik5 255

270 k.19 1.95 1.97 1.81 1.53 .69 .033 .10 .03 °28 .32 .k6 .36 .021 270

285 3.27 1.02 .78 .52 .52 .36 .16k .12 -.06 .23 .28 .26 .15 .k22 285

300 2.32 1.10 .96 .7k .62 .37 .167 .23 -.18 .18 .26 o3k .16 °003 300

315 2.32 1.k6 .97 .7k .60 .2_ .077 .27 -.09 .15 .20 .20 .15 .025 315

3_0 3.12 2.82 2.01 1.51 1.20 .kS .llk 1.k8 .57 .56 .51 .k6 .23 .063 330

3k5 k.32 3.52 2.28 1.6k 1.26 .k7 .097 2.kk 1.02 .80 .69 .55 .23 °078 3kS

Ap, lb/sq in., at-

_nom' r/R = 0.40 r/R = 0.25 Snore'

deg x/c : x/c = x/c = x/c = x/c = x/c = x/c = x/e = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

0 .80 .50 .33 .29 .131 .26 .lk .06 .07 .008 0

15 1.28 .69 .kS .32 .118 .15 .09 .Ok .07 -.008 15

30 1.65 .80 .5k .35 .137 .73 .37 .20 .13 .010 30

kS 2.Ok .95 .61 .15 .lk5 1.16 .58 .32 .15 .013 kS

60 1.73 .82 .52 .32 .137 .69 .31 .15 .10 °000 60

75 .01 .kS .30 .22 .129 .39 .t8 °06 .05 -.005 75

90 1.02 .56 .35 .25 .120 .Tk .38 .18 .09 .016 90

105 .85 .50 .31 .26 °139 .50 .28 .15 °10 .020 105

120 1.18 .67 .k8 .]6 .16_ .93 .50 .26 .15 .037 120

135 2.$2 1.32 .88 .83 .209 1.38 .76 .k6 .26 .Obk 135

150 3.07 1.61 1.Ok .59 .199 2.22 1.19 °68 .36 .078 150

165 2.97 1.62 1.03 .$8 .195 2.28 1.21 °71 .39 °092 165

180 2.79 1.50 .95 .5k .185 2.00 1.Ok .6k .32 .078 180

195 2.36 1.30 .83 .50 .162 1.38 .81 .k6 .25 .061 195

210 1.56 1.18 1.05 .61 .165 .Tk °6k .18 .lk .026 210

225 -.03 .23 .25 .kl .291 .12 .kO .07 .Ok .010 225

2kO .Ok .15 .16 .3k .k86 .01 .19 -.06 -.02 -.03t 2kO

255 .09 .10 .03 .19 .512 -.01 .08 -.07 -.05 -.075 255

270 -.Ok .13 .10 .18 .15k .06 -.07 -.16 -.I0 -.lkl 270

285 -.05 .10 .09 .19 .096 .00 -.03 -.08 -.10 -.Ik6 285

300 .01 .13 .10 .16 .1k7 .01 -.01 -.05 -.05 -°087 300

315 .10 .17 .13 .21 .126 .01 .00 -.02 .01 -.02k 315

330 .21 .25 .20 .22 .108 .01 .Ok .02 .05 -.012 330

3k5 .62 .kO .26 .23 .090 .Ok .05 .01 .Ok -.012 3_5
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(b)

TABLE 98 - Continued

FLIGHT 76, PARTIAL-POWER DESCENT

(SEE FIG. 18, t = 1.2 SECONDS)

Section aerodynamic lo_tding

_qom,

oeg

0
15
30
aS
60
75
90

105
120
135
150
165

180
195
210
225
2kO
255

270
285
30O

315
330
3k5

Section aerodynamic loading, l, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

1.33
.90

3.28
k.92
2.73
1.kl

3.06
2.u,7
_.31
6.88

10.k3

10.92
9._
6.92
3.82
1.35
-.08

-.66
-I.67
-1._8

-. 76
-.08

.39

.39

5.51
7.17
8._9
9.70
8._2
5.08

5.77
5.38
?.k_,

13.37
15.59

15.37
1_.33
12.52
12.b,6

11.70
h.61

3._0

2.1u,
1.86
2.Oh
2.59

3.16
_.26

10.72
12.69
15.37
15.29
12.00

6,08
5.65
6.13
9.95

12.65
17.2_

19.93
22.82
19.67
16.15
11.07

8.76

6.92
4.3k
3.6k
2._1
2.00

5.96
8.11

2k.32

23.8.5
27.17

27.33
21.70
12.k0

7.63
7.50
9.k9

13.20
20.02

22.k6
23.11
23.kk
22.51
19.08

16.89
16.28
18.71

9.k_
9.68
9.07

16.78
19.27

29.8k
27.89
30.09

28.39
18.72

8.05
2.35
3.3u,
! .50
6.88

15.35
20.27
21.67
23.60
26,. 16

19.29
17.19
18.38
19.21

8.k9
10.08
11.88

23.75
21.87

33.53

27.u,2
31.58
30.99
19.22

9.26
_.02
2.72
1.69
7.19

15.66
20.09

21.82
214. I I
2k.67

20.77
19.28
22.16
22.28
13.21
12.96
17.56

31.11
23.25

31.31

26.8k
30.1k
31.k8
19.20
11.82

6.87
3.83

3.27
7.59

15.2k
18.56
20.57

22.81
23.23
19.25
18.76
22.16
2k.05
17.59
18.19

20.27
29.32
22.63

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
2
3
k
5

6
7
8
9

10

lk.532
b,.28k

.205
-.133

.129
-.21k
-.238
-.086

-.038
.01_

-.005

-8.39T
.305

.209
-.12k

-.290
.01_
.076
.062
.000

-.033

I0

Os=AO+ _"- (An, sCOSntPno m

n= 1

+ Bn, s sin n _nom)

0
1
2

3

5

6
7
8
9

10

Flap motion

an, s, deg bn, s, deg

3.3k5
-.8h9
-.392

.116
-.006
-.Ok7

-.019
-.01k
-.OOk
-. OOaa

-.OOk

-. 70_
-.935
-. 326
-.093
-.OSk
-.008

.010
-.019

.002
-.OOk

10

_s=a0 + _ (an, sC°S ntPnom

n= 1

+ bn, s sin n t_nom)

Lag motion

0
I
2
3
k
5
6
7

8
9

10

En, deg F n, deg

8.188

-.612 .0_5
-.062 -.068

.125 -.038
-.008 .000
-.055 -.008

-.028 .000
• OOS .000

-.008 .000
-.015 -.005
-.008 .000

10

=E0+ _ (Enc°Sn_no m

n= 1

+ F n sin n _nom)
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TABLE 98 - Concluded

FLIGHT 76, PARTIAL-POWER DESCENT

(SEE FIG. 18, t = 1.2 SECONDS)

(e) Flapwise bending moment

r/R:0150
Flapwise bending moment, in-lb, at -

r/R = 0.275 r/R = 0.375 -r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

0 1037

15 4822

30 2507

45 2701

60 2120

75 1003

90 -365

105 -846

120 -1232

135 -331

150 330

165 -2064

180 239

195 706

210 -160

225 1253

260 2639

255 -696

270 421

285 2952

300 1310

315 296

330 -1768

365 1573

_nom'

deg

to
30

65

60

75

90

105

120

135

150

165

180

195

210

225

260

255

270

285

300

315

33O

345

1460

3275

3597

2318

1213

1081

-8

-2005

-2896

-1856

-2706

-2582

-908

-763

-198

693

1677

1889

2797

4290

3935

50

-908

990

98_

1683

6176

2450

768

-662

-2070

-3815

-6602

-4023

-6068

-2486

-2976

-2658

-1971

-786

777

2459

3272

4240

3987

-217

-750

-371

34

1389

3650

2896

1150

-1196

-3267

-6297

-5127

-5566

-6259

-2780

-4555

-4202

-3152

-1502

760

3049

6613

6556

3240

874

-52

-796

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-2807

-1260

-237

1584

273

-2860

-4866

-6168

-6881

-7823

-6230

-6740

--7427

-6925

-4972

-3766

-792

2632

4356

3591

2552

2940

-272

-1909

-5076

-4626

-3522

150

-626

-3591

-6169

-7591

-8387

-8716

-9622

-10079

-8835

-9462

-7126

-5422

-2109

2150

3881

3266

3125

3722

-358

-6228

-1341

-3571

-6190

3999

7890

11179

5171

2127

1231

-738

613

2796

2078

-397

-738

-5655

-9692

-II161

-15081

-1O441

-7625

-6239

-185

-6976

-16440

-19064

-16166

-293

5486

8666

-1205

-8580

-10533

-6252

3630

6463

6396

-I16

-6105

-11396

-16215

-16396

-19683

-11266

-5128

-6868

-389l

-9540

-8125

-10477

-2065

9251

17347

13587

6915

-2269

-4333

3123

13235

16995

14755

10259

4691

515

-1605

-5693

-4365

-973

6467

7011

3611

5427

(g) Blade torsional moment and pitch-horn load

t_no m ,

deg

0

15

30

65

60

75

90

105

120

135

150

165

180

195

210

225

260

255

270

285

300

315

330

345

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

422 -19

1623 1322

2351 1262

3314 2708

1868 1033

1228 979

862 163

492 392

233 -164

-1229 -834

-252 -393

-766 -817

-1226 -716

-761 -1007

281 735

-2019 -660

-3430 -2768

-1090 -1301

639 -825

-6908 -5448

-3580 -2463

-990 -1541

2764 1852

-1963 -2412

Pitch-horn

load, lb

159

133

400

352

280

145

128

18

11

-154

-40

-18

-188

-47

66

-308

-393

-87

118

-320

-568

-67

373

-6

491



TABLE 99

FLIGHT 76, PARTIAL-POWER DESCENT

(SEE FIG 18, t = 14.5 SECONDS)

(a) Differential pressures

Ap, Ib/sq in., at -

_nom' r/R = 0.95 r/R = 0.90 _nom'

deg xlc = x/c = XlC = xlc = xlc = x/c = XlC = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

0 9.67 5.39 3.19 2.22 1.20

15 8.88 5.81 3.68 2.62 1.56

30 8.80 6.65 k.05 2.87 1.59

115 7.19 6._k k.12 2.5`5 1.21

60 _.08 k.12 3.32 I.Sk .62

75 2.58 5.61 2.98 1.kk .31

90 2.11 3.38 2.88 1.,5,5 .20

105 1.02 2._8 2.18 .91 -.01

120 .61 1.9k 1.71 .82 .01

1,55 1.57 2.65 2.39 1.31 .32

150 2.29 3.12 2.21 1.38 .51

165 2.89 3.17 2.311 1.61 .67

180 3.72 3.50 2.60 1.75 .88

195 k.81 3.99 2.72 1.89 1.09

210 5.00 3.85 2.53 1.79 1.07

225 11.70 3.50 2.22 1.61 .98

2110 11.8k ,5.51 2.18 1.6,5 1.Ok

255 5.86 3.90 2.kO 1.82 1.21

270 6.29 `5.98 2.56 1.81 1.22

285 S.k8 3.6k 2.08 1.511 .99

300 5.08 3.55 2.06 1.511 .99

315 5.91 3.97 2.311 1.76 1.111

330 7.52 5.05 3.211 2.50 1.6,5

5kS 7.52 11.21 2.kO 1.70 1.22

• k9 .282 10.k8 11.62 3.06 2.kk 1.61 .60 .275 0

• 68 .123 I0.1k k.87 3.37 2.80 1.90 .71 .165 15

.69 .089 10.07 5.5k 3.72 3°!3 2.00 .70 .097 30

• 5_ .012 8.11 k.88 `5.35 2.79 1.Z1 .55 -.029 kS

• 36 -.036 5.22 3.16 2.37 2.Ok 1.13 .]k -.135 60

• 28 -.058 3.30 1.92 1.67 1.51 .78 .20 -.187 75

• 2k -.071 2.53 1.k5 I0k11 1.33 .67 .lk -.236 90

.21 -.061 1.69 .85 .95 .96 .kS .!1 -.2511 105

.26 -.028 1°86 1.01 1.01 .97 .50 .20 -.192 120

.36 -.008 2.87 1.76 1.5k 1.37 .78 .30 -.155 135

• k2 .036 3.8_ 2.111 1.05 1.62 .95 .39 -.090 150

.kS .061 k.53 2.711 2.01 1.72 1.07 .kS .011 165

.$8 .105 5.38 3.12 2.15 1.86 1.23 .56 .072 180

• 63 .12,5 6.kO 3.59 2.k3 1.98 1.39 .62 .086 195

• 61 .121 6.38 3,117 2.33 1.87 1.35 .57 .101 210

• 56 .111 5.91 3.15 2.Ok 1.6k 1.22 .55 .099 225

• 61 .1119 6.26 3.2k 2.11 1.70 1.30 *60 .15'5 2kO

.65 .169 7.25 3.52 2.211 1.81 1.36 .61 .171 255

.61 .1119 k.92 3.67 2.39 1.89 1.31 .53 .189 270

.116 .105 2.55 2.31 1.77 1.5k 1.26 °k9 .167 285

.k8 .119 5.89 2.11k 1.5k 1.35 .9k .kS .196 300

• 51 .151 5.81 3.12 1.99 1.6k 1.20 .58 .171 315

• 78 .26k 6.67 k. Tk 3.18 2.k8 1.83 .79 .302 330

.61 .311,5 6.k11 11.10 2.116 1.9} 1.62 .71 .387 3kS

Ap, Ib/sq in., at -

deg x/c = x/c =

0,017 0,040

0 10.75 6.37 3.15 3.53 2.65 2.65

15 11.02 7.50 5.56 `5.85 2.96 2.93

30 11.07 9.59 3.85 k.18 3.,51 3.12

kS 9.91 8.19 ,5.51 3.76 2.9_ 2.79

60 5.90 11.113 1.911 2.57 1.87 1.88

75 k.OI 2.87 .99 1.53 1.211 1.,5k

90 3.36 2.12 .611 I.k9 1.01 1.08

105 2.k7 1.29 .Ik .70 .65 .75

120 3.31 1.97 .66 1.16 .99 1.03

135 3.9k 2.60 1.1,5 1.65 1.37 1.36

150 k.99 3.118 1.69 2.15 1.71 1.62

165 5.65 3.96 1.89 2.36 1.85 1.76

180 6.111 k.110 2.15 2.611 2.03 1.97

195 7.50 5.00 2.115 2.89 2.2k 2.18

210 7.1111 k.76 2.2k 2.77 2.08 2.09

225 6.7`5 k.21 1.87 2.k8 1.83 1.90

2110 6.77 I,,. 19 1.83 2.68 1.8k 1.9k

255 6.77 k.36 1.911 2.61 1.91 2.Ok

270 5.31 3.13 1 • 76, 2.7k 2. I0 2.17

285 3.811 2.05 .08 I.lk .78 1.15

`500 k.31 2.53 .60 1.35 .8k 1.18

,515 5.55 3.53 1.28 2.01 I.k6 1.69

330 6.35 5.kk 2.89 3.3k 2.50 2.118

5115 5 • 76 k. k11 2.80 3.39 2.58 2 • 5k

r/R = 0.85

x/c = x/c = x/c = x/c =
0090 0.130 0.168 0.233

x/c = x/c = x/c = x/c=
0.335 0.500 0,625 0,769

1.56 .79 .70 .38

1.78 .91 .80 .kl

1.89 .90 .7k .31

1.60 .69 .59 .21

1.06 .32 .33 .09

• 63 .06 .17 -.01

.h8 -.08 .10 -.07

• 32 -.19 .05 -.09

• 118 -.06 .15 .00

.75 .12 .31 .11

.9_ .25 .k3 .19

1.06 .35 .52 .28

1.20 .k6 .6_ .37

1.33 .57 .71 .kl

1.27 .57 .68 .38

1.11 .53 .61 .33

I.lk .59 .6k .36

1.17 .63 .62 .311

1.21 .61 .55 .33

• 68 .60 .6k .110

.53 .26 .3k .211

.88 .116 .kl .22

1.k5 .85 .72 .111

1.51 .81 .75 .116

I_llOip. '

x/c = deg

0.915

• 185 0

.183 15

.112 30

-.003 *15

-.090 60

-. 1,53 75

-. 168 90

-.176 105

-.137 120

-.067 135

-.0,58 150

-.017 165

• 017 180

.Ok6 195

• 050 210

.Ok5 225

.073 2kO

.092 255

.1,51 270

• 281 285

.0911 300

.090 315

.158 330

.209 3115

h-92



TABLE 99 - Continued

FLIGHT 76, PA.RTIAL POW'EI_ DESCENT

(SEE FIG 18, t = 145 SECONDS)

(a) Differential pressures - Concluded

_nom P

deg

0

15

_0

_,5

60

75

90

105

120

135

150

165

180

195

210

225

2_,0

255

270

285

30C

315

33O

3_5

Ap, lb/sq in., at -

r/R = 0.75

x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.0_7 0.090 0.168 0.233 0.335 0.6_ 0.915

5.91 3.k.5 2.50 1.88 1.k5 .57 .081

6.88 3.89 2.85 2.20 1.69 _72 .111

7.84. k..k.5 3.23 2.k.k. 1.80 .68 .092

8.05 k..lk. 3.07 2.25 1.57 .53 .034

6.84. 2.77 2.28 1.66 1.05 .32 .000

5.33 1.91 1.75 1.28 .73 .19 -.072

3.97 1.k.9 1.k.9 1,09 .56 .11 -.035

2.78 1.13 1.26 .91 .k'3 .07 -.026

2.12 1.26 1.28 .94. .k.8 .15 .01_

3.11 2.52 2.13 i.65 1.02 .37 .081

k'.16 3.11 2.k.9 1.85 1.22 .k'6 .111

k..87 3.09 2.55 1.87 1.29 .k'9 .109

5.28 3.16 2.55 1.88 1.39 .54' .143

5.73 3.k'0 2.60 1.90 I.k'1 .56 .1_1

5.90 3.25 2._2 1.77 1.32 .51 .120

5.68 2.86 2.11 1.53 1.16 .k'S .106

5.04. 2.68 1.96 1.kk' 1.13 .kb o111

k'.72 2.62 1.93 1.k'1 1.12 .k'1 .111

k..21 2.23 2.05 1.62 1.35 .k.k .069

3.19 1.27 1.16 .85 .77 .k.3 .24.7

2.32 1.06 .78 .58 .52 .26 .071

2.51 1.65 1.15 .88 .72 .24. .097

3.k.0 2.66 1.90 1.k'3 1.15 .46 .095

k..61 3.19 2.28 1.66 1.30 .46 .079

r/R = 0.55 J _nom'

x/c= x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0,0_O 0.168 0.233 0.335 0.6_5 0.915

2.28 .93 .78 .70 .61 .32 .057 0

2.98 1.30 1.02 .88 .76 .k.1 .097 15

k'.12 1.93 1.39 1.17 .97 .k'8 .118 30

3.98 1.83 1.31 1.12 .94' .k.2 .110 45

2.69 1.12 .88 .76 .69 .33 .102 60

1.89 .71 .64' .51 .53 .30 .096 75

1.52 .54 .56 .53 .k.k. .23 .088 90

1.59 .58 .59 .k.9 .46 .24. o!05 105

2.49 1.18 .96 .73 .67 .35 .Ik.O 120

3.52 1.79 !.23 1.07 .94' .k'6 .163 135

k'.28 2.11 1.55 1.29 1.10 .52 .179 150

k'.28 2.17 1.60 1.34' 1.17 .55 .157 165

6.19 2.86 1.98 1.58 1.31 .56 .lk'9 180

k.73 2.45 1.77 I.k.6 1.24. .54. .lk.5 195

3.92 1.89 1.k'3 1.19 1.01 .k'2 .lOk 210

2.92 1.31 1.06 .91 .76 .30 .083 225

2.09 .89 .88 .74. .59 .25 .079 240

1.02 .74. .93 .76 .k.2 .20 .080 255

• 09 .Ok. .37 .k.8 .61 .27 .003 270

.00 -.20 .11 .20 .24. .24. .074. 285

• 09 -.28 .00 .06 .09 .08 .025 300

.53 .01 .19 .23 .23 .12 .007 315

I.k'9 .k'k' .k'8 .k.6 .k'1 .20 .027 330

2.22 .84. .71 .62 .53 .25 .034. 34.5

rip, lb/sq in., at -

t_/ilom,

deg x/c = x/c =

0.042 0.158

0 .54 .35

15 .82 .48

30 1.k.2 .71

k'S 1.79 .85

60 1. I_k. .69

75 .88 .k.S

90 .75 .k.5

105 .92 .52

120 1.66 .87

135 2.58 1.32

150 2.90 1 • k'9

165 2.65 1.k.7

180 2.117 1.36

195 2.04. 1.12

210 I.k.6 .86

225 .57 .70

24.0 .03 .20

255 -.Ok . 19

270 -.Ok .15

285 -.07 .I0

300 .16 .25

315 .07 .17

330 .22 .24'

3115 .53 .36

r/R = 0.40 r/R = 0.25 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/e = x/c = deg

0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

.2_ .23 .102 .12 .06 .02 .06 .00_ 0

• 33 .28 .115 .03 .03 .00 .05 -.005 15

• k.8 .32 .133 .56 .28 .15 .11 .018 30

• 55 .33 .135 .71 .34. .17 .11 .003 k.5

.k.k .28 .127 .58 .26 .12 .09 .003 60

• 31 .23 .!19 .29 .Ik. .Ok. .Ok -.001 75

• 29 .22 .117 .30 .16 .06 .06 .005 90

.34' .27 .Ik'1 .57 .31 .17 .10 .025 105

.59 ._1 .175 1.12 .59 .32 .18 .04'8 120

.87 .53 .206 1.58 .82 .k'8 .25 .070 135

.96 .56 .192 2.09 1.09 .65 .30 .078 150

• 93 .54' .181 2.11 1.09 .65 .32 .078 165

• 86 .51 .171 1.86 .95 .58 .30 .073 180

•69 ._3 .lk.3 1.23 .66 .k.O .22 .055 195

.56 .38 .123 .62 .k.S .17 .11 .031 210

• 67 .50 .078 .15 .29 -.01 .Ok' .002 225

.27 .k.1 .173 .02 .01 -.05 -.01 -.0)5 240

.20 .36 .183 .03 -.07 -.10 -.07 -.125 255

.17 .19 .074. -.01 -.06 -.10 -.11 -.227 270

• 06 .lk. .092 .01 -.Ok. -.09 -.12 -.162 285

o18 .19 .105 .01 -.03 -.08 -.05 -.076 300

• 12 .18 .090 -.01 -.01 -.Ok' .01 -.021 315

• 17 .20 .092 .02 .03 .01 .03 -.015 330

• 25 .23 .095 .03 .03 .01 .06 .000 345
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(b)

TABLE 99 - Continued

FLIGHT 76, PARTIAL-POWER DESCENT

(SEE FIG. 18, t = 14.5 SECONDS)

Section aerodynamic loading

'

0
15
30
45
6O
75
90

105
120
135
150
165

180
195
210
225
240
255

270
285
300
315
330
345

Section aerodynamic loading, Z, Ib/tn., at -

r/R = 0.25 r/a = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

.71

.38
2.64
3.00
2.32
!.10
1.32

2.74
5.21
7.35
9.64
9.77

8.7k
6.01
3.11

.92
-.33

-I .24

-1.93
-1.66

-.86
-.22

.25

.46

4.03
5.39
7.54
8.69
7.20
5.08
_.71

5.69
9.30

13.38
1_.65
13.93

12.98
10.72

8._7
7.71
_.38

3.75
2.20

I._I

2.81

2.20

2.86

k.05

8.q9
11.06
14.59
13.78

9.71

7.33
6.04
6.30
9.91

13.64

16.14
16.65
20.17
17.82
lk.26
10.41

8.08

6.32

k.55

2.42

.56

2.29

5.22

7.39

21.96

25.66
27.92
25.48

18.27
12.97
10.04

7.65

8.10
15.45

18.89
19.89
21.02
21.95
20.85

18.66

17.67
16.96
17.21
12.00

7.98

10.30

16.38
19.11

27.24
29.87
30.73
26.51
15.81

9.51
7.03

4.16
7.33

11.19
14.76
16.80
19.31

21.86
20.87

18.45
18.84
19.19
18.11
11.50

9.89

1_.k3
23.03
23.16

29.33
31.33
32.91
27.66
17.94
11.42

8.92
5.58

6.91
11.31
14.76
17.02
19.81

22.52
21.83

19.82
21.16
22.84
21.05
16.01
15.44

20.10
28.84
25.60

27.85
30.54
32.33
28.36
18.20
Ik.15
12.64

8.56

7.28
11.90
13.95
15.74
18.65

21.39
20.86
19.02
19.73
22.25
22.36
18.99
18.69
21.23

29.08
24.20

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0

I

2

3

k
5

6
7
8
9
10

Ik.066

3.803

.033

.219

.038

-.395

-.286

-.200

-.043

-.019
.000

-8.102
.195
.129

-.319
-.271

.109

.152

.119

-.O2h
-.019

10

8s = A0 + _- IAn, s cos n @nom

n= 1

+ Bn, s sin n_nom )

n

0 3.067
1 -.568

2 -.281
3 .118
h .037
5 -.126

6 -.068

7 -.017
8 .00_

9 .010
10 .010

Flap motion

an, s, deg bn,s, deg

-.k03
-.558

-.301
.058

-.002
.008
.000
.0Ok
.014
.000

10

_s=aO + _-" (an, s cos nt_nom

n= I

+ bn, s sin n t_nom)

Lag motion

0
1
2

3
4
5
6
7
8
9

10

En, deg Fn, deg

8.102

-.482 .125
-.050 .030

• 110 -.062
• 018 -.048

-.042 .008
-.028 .005

.000 .002

.002 .022
-.005 .025

.008 .005

10

_ =E0+ _ IEnc°SntPnom

n=l

+ F n sin n _nom)
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TABLE 99 - Concluded

FLIGHT 76, PARTIAL-POWER DESCENT

(SEE FIG. 18, t = 14.5 SECONDS)

(e) Flapwise bending moment

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Flapwise bending moment, in-lb, at-

r/R = 0.150 r/a = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

2291

3237

706

1801

2482

2895

-240

-1220

-1346

136

-58

-251

-51_

-1163

592

2165

1607

102

85#

1801

1766

-502

-1517

444

3490

2780

1559

1955

2723

2318

-545

-2797

-2384

-1922

-1518

-1130

-2054

-1898

99

2071

2104

2079

2912

4265

3622

677

-883

578

3119

1844

2332

1582

2350

606

-1763

-4231

-4176

-3842

-2540

-2296

-3498

-3209

-1799

398

1519

2269

3146

4710

3535

560

-1193

127

1971

2314

3001

2152

2371

-414

-2503

-4202

-5175

-4297

-2885

-3353

-4259

-4087

-3467

-1082

1284

2972

4260

4957

3822

1179

-109

359

-2904

-589

564

2297

-8

-2455

-4206

-4708

-6327

-5667

-549t

-6723

-6688

-6256

-5966

-4532

-888

2491

4506

4242

3300

2456

1197

-1047

-6358

-3930

-1154

1543

-2278

-3830

-5213

-5402

-6139

-7084

-8905

-9382

-8268

-7890

-7800

-7004

-2497

2180

4617

3652

2995

3115

1642

-3323

nom '

deg

o

15

30

45

60

75

90

1o5

12o

135

150

165

18o

195

210

225

24O

255

270

285

3o0

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-4434

-5688

-3050

-397

3608

6832

6099

5546

1932

1443

2192

841

2127

3315

-1748

-4271

-7104

-12330

-15000

-11613

-7625

-5020

-445

-5785

-12959

-14766

-12031

-6072

-81

2702

228

-2719

-5438

-4835

-1416

1205

3793

3256

-1970

-8482

-13936

-18429

-19389

-12926

-5975

-4542

-3484

-9117

-3037

-3213

-1709

4627

9891

10403

8435

3171

2579

3315

5843

11779

13331

12179

10755

3907

-2269

-5405

-5469

-1341

5267

8035

4227

4035

(g)

t_nom,

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

-1416 -876

1446 591

3523 2660

2244 1442

1349 797

1537 812

1117 776

218 245

-168 -493

170 -80

49 -250

Pitch-horn

load, Ib

-185

211

441

301

168

201

127

13

-41

-II

-7

-733

-1077

-344

42

-1609

-1186

328

505

-3469

-2675

-239

2228

-437

-793

-1094

-329

-385

-1289

-1377

-569

-931

-4082

-2186

-877

1422

-908

-107

-116

-38

-15

-197

-150

82

115

-224

-387

45

342

118
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TABLE I00

FLIGHT 77, TRIM LEVEL FLIGHT WiTH FORWAKD CENTER OF GRAVITY (V = 15 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at -

_nom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = XlC = x/c = XlC = x/c = x/c = Xlc = XlC = XlC = x/c = x/c = x/c = XlC = deg

0.017 0.090 0.186 0.233 0.335 0.6z5 0.915 00,7 0.090 0.166 o.ns 0.336 o.e2s 0.916

0 6.6k k.k5 3.20 2.18 1.09 .52 .075 6.77 3.5k 2.kk 2.Ok 1.32 .53 .027 0

15 7.07 k.56 3.31 2.20 !.15 .5k .093 6.15 3.26 2.22 1.9k 1.2k .52 .016 15

30 9.23 5.70 3.99 2.77 1.52 .67 .122 5.97 3.23 2.29 1.99 1.36 .56 .025 30

k5 10.28 5.8k k.23 2.95 1.62 .67 .126 k.67 2.72 2.10 2.01 1.37 .56 -.029 k5

60 10.07 5.78 k.03 2.78 1.5k .6k .116 7.1_ 3.89 2.75 2.k6 1.62 .71 .083 60

75 9.90 5.82 k.09 2.86 1.60 .69 .133 8.k9 k.50 3.12 2.69 1.78 .78 .101 75

90 9.80 5.82 h.08 2.86 1.61 .71 .lkl 8.93 k.?l 3.29 2.80 1.8k ,02 o116 90

105 9.97 5.83 k. lO 2.89 1.65 .72 .1_5 9.38 k. Bk 3.3k 2.88 1.87 .8k .120 105

120 9.97 5.87 k.12 2.91 1.67 .Tk .152 9.90 5.06 3.k? 2.9k 1.9k .8k .12k 120

135 9.90 5.8k k. ll 2,89 1.66 .7k .152 10.15 5.06 3.k2 2.91 1.90 .79 .112 135

150 9.80 5.76 k.03 2.8k 1.6k .73 .152 9.85 k.95 3.37 2.83 1.87 .79 .110 150

165 9.76 5.79 k.06 2.87 1.66 .75 .157 10.19 5.01 3.k5 2.88 1.91 .80 .llk 165

180 10.09 5.83 k. lO 2.91 1.70 .76 .161 10.62 5.18 3.53 2.97 1.96 .82 .137 180

195 10.11 5.79 k,08 2.89 1.69 .75 .165 10.71 5.15 3.5k 2.96 1.96 .82 .137 195

210 10.05 5.67 3.96 2.82 1.67 .75 .159 10.55 5.06 3ok3 2.89 1.93 .82 .lk3 210

225 lO.kO 5.70 3.98 2.8k 1.69 .76 .170 10.k7 k.97 3okO 2.85 1.91 .82 .lk6 225

2kO 10.9k 5.77 k. O7 2.93 1.76 .78 .191 10.15 _.86 3.3k 2.8k 1.91 .Sk .139 2kO

255 11.02 5.76 k.O? 2.89 1.73 .72 .185 8.69 k. Sk 3.10 2.78 1.86 .83 .137 255

270 11.17 5.72 k.06 2.92 1.72 .69 .187 6.51 ].Sk 2.79 2.k7 1.73 .81 .181 270

285 11.25 5.76 k.07 2.91 1.70 .67 ._83 k.89 2.87 2.21 2.07 1.33 .kS .036 285

300 10.k8 5.71 3.95 2.81 1.66 .72 .Ik8 6.k7 3.k8 2.k3 2.09 1.39 .59 .029 300

315 9.81 5.k7 3.83 2.70 1.58 .69 .lk3 6.kk 3.39 2.37 2.05 I.kO .59 .060 315

330 8.59 k.96 3.57 2.k2 1.26 .57 °093 5.95 3.09 2.15 1.07 1.25 .Sk .051 330

3k5 5.25 3.k6 2.6k 1.77 .09 .kk .075 5.59 2.90 1.96 1.70 1.10 .k6 .022 3k5

Ap, lb/sq in., at -

_nom' r/R = 0.85 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.040 0.090 0.130 0.168 0.233 0.335 0.500 0.625 0.769 0.915

0 6.21 k.35 1.83 2.32 1.87 1.75 1.13 .50 .k6 .23 .Ok2 0

15 5.92 k.20 1.68 2.19 1.16 1.68 1.07 .k6 .kk .22 .036 15

30 5.66 3.90 1.55 2.09 1.69 1.60 1.Ok .k3 .k3 .20 .02k 30

kS 5.Ok 3.k8 1.25 1.85 1.k9 1.k5 .9k .39 .kO .20 .02k kS

60 k.85 3.33 1.17 1.80 1.k6 1.kk .95 .kO .k3 .21 o03k 60

75 k.67 3.19 1.11 i.78 1.k5 1.k3 .96 .k3 .k6 .2k .051 75

90 5.30 3._0 1.3k 1.98 1.61 1.55 1.03 .k9 .k9 .26 .Ok2 90

105 7.32 k.95 2.00 2.k] 1.88 t.68 1.Ok .35 .kl .17 -.Okk 105

120 9.k5 5.66 2.k8 2.81 2.18 2.05 1.29 .62 .59 .3_ .125 120

135 7.Ok k.73 2.07 2.59 2.09 2.Ok 1.3k .72 .65 .39 .15k 135

150 8.32 5.k7 2.k9 2.87 2.30 2.17 1.k2 .7k .63 .36 .106 150

165 7.77 5.1k 2.26 2.7k 2.17 2.15 1.38 .77 .69 .k2 .181 165

180 9.22 5.78 2.63 3.11 2.36 2.2_ 1.k8 .85 .73 .k7 .20k 180

195 11.53 6.71 3.35 3.62 2.8k 2.k9 1.61 .79 .67 .37 .137 195

210 10.25 6.06 2.80 3.15 2.k5 2.21 1.kl .69 .65 .]k .lOk 210

225 5.1k 3.kk 1.20 1.88 1.50 1._8 1.01 .kS .k2 .19 -.057 225

2kO 5.18 3.58 1.30 1.97 1.59 1.55 l.Ok .51 .51 .28 .065 2kO

255 5.72 3.96 1.57 2.17 1.75 1.67 1.11 .55 .50 .26 .057 255

270 5.12 ].52 1.2k 1.90 1.53 1.50 .99 .kk .kk .22 .036 270

285 5.21 3.60 1.29 1.92 1.53 1.51 .97 .kl .hl .20 .030 285

300 5.60 3.88 1.k7 2.08 1.66 1.60 1.Ok .k7 .kS .23 .036 300

315 5.81 k.02 1.57 2.1k 1.72 1.65 1.08 .k9 .k6 .23 .03k 315

330 5.66 3.99 I.k8 2.08 1.67 1.62 1.02 .kS .k3 .21 .030 330

]kS 5.k7 3.83 1.39 1.98 1.59 1.55 .96 .kl .39 .19 .02k 3k5
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TABLE 100 - Continued

FLIGHT 77, TRIM LEVEL FLIGHT WITH FORWARD CENTER OF GRAVITY (V = 15 KNOTS)

(a) Differential pressures - Concluded

_J noiTl '

deg x/c = x/c =

0.0_7 0.090

0 4.50 2.28

15 4.45 2.2_

30 4.39 2.18

45 _.12 2.00

60 5.84 1.85

75 3.49 1.67

90 3.26 1.55

105 3.Ok 1.42

120 2.73 1.26

135 2.67 1.30

150 2.73 1.31

165 2.81 1.37

180 3.08 1.54

195 3.07 1.46

210 2.85 1.36

225 2.77 1.37

2_0 3.11 1.59

255 3.48 1.78

270 3.72 1.86

235 3.84 1.94

300 4.00 2.04

315 k.24 2.16

330 4.k2 2.26

345 _.48 2.34

Ap, lb/sq in., at-

r/R = 0.75

x/c = x/c = x/c = x/c = xlc =

0.168 0.233 0.335 0.$_ 0.915

1.92 1.42 1.02 .39 .088

1.89 1.42 .99 .39 .088

1.85 1.38 .97 .36 .071

1.73 1.29 .91 .33 .074

1.62 1.22 .85 .30 .065

1.52 1.13 .78 .29 .074

1.44 1.08 .72 .28 .065

1.35 1.01 .68 .26 .067

1.22 .91 .61 .23 .053

1.26 .92 .63 .24 .057

1.28 .96 .67 .25 .060

1.30 .98 .67 .26 .074

1.40 1.06 .77 .28 .062

1.38 1.03 .74 .28 .067

1.28 .96 .69 .25 .062

1.27 .95 .69 .25 .062

1.42 1.08 .78 .29 .069

1.58 1.17 .84 .32 .067

1.60 1.20 .84 .31 .069

1.66 1.24 .88 .33 .081

1.73 1.29 .93 .36 .078

1.80 1.36 .97 .37 .078

1.86 1.k0 .96 .38 .088

1.88 1.41 .97 .36 .078

r/R = 0.55 _nom'

x/c = x/c = x/c = x/c = x/c : x/c = x/c = deg

0.017 O,O_Q 0.168 0.233 0.335 0.625 0.9_5

2.61 1.27 .93 .71 .60 .30 .090 O

2.35 1.12 .85 .65 .56 .29 .084 15

2.16 1.03 .78 .59 .52 .27 .080 30

2.32 1.09 .82 .62 .53 .26 .078 45

2.15 1.00 .78 .58 .51 .25 .075 60

1.96 .91 .70 .53 .47 .23 .073 75

1.86 .85 .65 .49 .kk .23 .072 90

1.77 .80 .62 .48 .42 .21 .069 105

1.64 .73 .60 .43 .39 .20 .066 120

1.53 .67 .60 .40 .38 .19 .064 135

1.47 .64 .58 .39 .37 .19 .066 150

1.60 .72 .60 .43 .39 .20 .069 165

1.69 .77 .61 .k6 .kl .21 .072 180

1.71 .79 .62 .47 .42 .21 .068 195

1.61 .72 .58 .4h .39 .20 .066 210

1.61 .72 .58 ._4 .39 .20 .068 225

1.71 .79 .63 .47 .42 .21 .069 240

1.79 .8_ .66 .49 .43 .22 .066 255

1.83 .84 .67 .49 .43 .22 .065 270

1.90 .88 .69 .51 .44 .23 .066 285

2.03 .96 .75 .56 .48 .24 .071 300

2.21 1.05 .80 .60 .51 .28 .075 315

2.30 1.11 .83 .62 .53 .28 .077 330

2.58 1.24 .92 .69 .58 .29 .083 345

Ap, lb/sq in., at

Snore' r/R = 0.40 r/R = 0.25 _nom'

deg x/c : x/c = x/c = x/c = x/c = x/c : x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

0 1.23 .59 .kO .25 .092 .45 .23 .14 .06 .001 0

15 1.25 .61 .42 .26 .096 .47 .25 .14 .06 -.004 15

30 1.28 .62 .42 .26 .093 .45 .24 .14 .06 -.002 30

45 1.16 .56 .38 .25 .091 .48 .25 .15 .06 .001 45

60 1.07 .52 .35 .23 .085 .48 .24 .14 .06 .003 60

75 1.03 .50 .34 .22 .087 .4_ .22 .13 .05 -.004 75

90 .94 ._5 .31 .21 .082 .38 .20 .11 .04 -.003 90

105 .85 .41 .28 .20 .082 .33 .17 .I0 .03 .001 105

120 .81 .40 .27 .20 .076 .28 .16 .09 .03 -.006 120

135 .76 .37 .26 .20 .075 .28 .15 .09 .04 .001 135

150 .71 .35 .25 .19 .070 .29 .16 .09 .03 .001 150

165 .73 ._6 .26 .20 .075 .28 .16 .09 .Ok .001 165

180 .76 .38 .27 .20 .075 .27 .15 .09 .04 .001 180

195 .78 .38 .27 .20 .073 .27 .15 .09 .04 -.002 195

210 .74 .37 .26 .19 .072 .25 .14 .08 .03 -.006 210

225 .71 .35 .25 .19 .069 .21 .12 .07 .03 -.004 225

240 .71 .35 .25 .19 .070 .18 .I0 .06 .02 -.010 240

255 .73 .37 .26 .19 .067 .19 .11 .06 .03 -.008 255

270 .76 .38 .26 .19 .070 .22 .12 .07 .03 -.010 270

285 .79 .39 .27 .19 .073 .21 .12 .07 .03 -.013 285

300 .81 .41 .29 .21 .076 .23 .1_ .07 .03 -.012 300

315 .R9 .44 .31 .21 .077 .28 .15 .09 .03 -.007 315

330 .96 .47 .33 .22 .080 .32 .17 .10 .04 -.010 330

345 1.13 .55 .37 .24 .085 .38 .20 .12 .04 -.010 345
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TABLE 100 - Continued

FLIGHT 77, TRIM LEVEL FLIGHT WITH FORWARD CENTER OF GRAVITY (V = 15 KNOTS)

(b) Section aerodynamic loading

0
15
30

kS
60
75
90

105

120
135

150
165
180
195
210

225
21.0
255
270
285
300

315
33O
345

Section aerodynamic loading, l, Ib/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

1.97

2.05
2.00
2.08
2.05
1.83
1.58
!.38

1.20
1.23
1.25
!.25
1.22

1.23
1.08

.92

.76

.81

.91

.92

.99

1.18
1.41
1.61

6.2k
6.112
6.k8

5.96
5.53
5.33
4.94
W.S7

k.38
k.22

k.03

9.35
8.60
7.92
8.18
7.70

7.11
6.70
6.34
5.91
5.63

5._8

15.85

15.57
15.11
lk.09
13.10

12.13
11.36
10o61

9.50
9.71

10.0_

17.24
16.30
15.54
13.84
13.77

13.80
15.22
17.31
22.61
20.79
22.66

21.88
20.33
20.96
18.94
25.53

28.98
30.40
31.25
32.35
31.99
31.39

4.13 5.e9
4.24 6.19
_.27 6.24
k.12 5.92

3.98 5.91
3.98 6.31
4.07 6.55
4.18 6.59
4.28 6.87

k.51 7.38

k.82 8.04
5.13 8.29
5.77 9.11

10.30
11.29
11.05
10.23
10.18

11.53
12.72
13.03
13.55
lk.27
14.98

15.39
15.46

22.17
24.71
28.05
24.63
13.97

15.30
16.50
lk.41
14.26
15.52
16.12

15.39
!_.57

32.05
33.17
33.20
32.70
32.35

31.95
30.00
26.29
19.00
22.18
22.07

20.06
18=15

23.45
2_.42
30.92
32.69
31.62

32.19
32.29
32.70
32.99
32.85

32.43
32.65

33.23
33.07
32.55
33.01

34.15
33.71
33.58
33.52
32.67
31.17
27.12
18.97

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0

I
2
3
4
5
6
7

8
9

I0

12.452
I. 104

-.052
.024
.019

-.071

.000

.000
-.010
.000

.005

1.347

-.029
-.048
-.038

.019

.014

.000

.005
.000

.014

I0

Os = A0 + _- (An,s cos nt_no m

n= 1

+ Bn, s sin n _nom)

Flap motion

an, s, deg bn,s, deg

0 2.841

I -2.131

2 .244

3 -.041

4 -.041

5 -.01¢3

6 .004

7 .027
8 .00_

9 .006
10 -.0O6

-. 122
-.081

.035
.029

-.085
.012

-.035
.OOk
.017
.010

10

_s=a0 + _-- (an, sCOS nSno m

n=l

+ bn, s sin n _nom)

Lag motion

0
1

2
3
4
5
6
7
8

9
10

En, deg Fn, deg

7.215
-.118 .120

-.005 .018
-.008 -.032

.008 .018

-.025 -.012

•012 -.012

-.010 .012

.020 .018

-.018 -.010
.000 .005

10

= E 0 + _ (E n cos n hhno m

n= 1

+ F n sin n _nom)
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TABLE 100 - Concluded

FLIGHT 77, TRIM LEVEL FLIGHT WITH FORWARD CENTER OF GRAVITY (V = 15 KNOTS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/H = 0.275 r/R = 0.375 r/R = 0.450 r/R : 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

-99

1303

-190

-589

665

1896

2079

1987

722

1030

L292

1737

437

-315

642

916

996

-213

-293

163

528

-555

-53

209

998

734

33

-866

248

1922

2310

597

-443

-1031

-1501

-425

1618

2368

401

-629

-1059

-849

105

1842

2891

-1809

-1915

-1756

-93

532

1456

2573

-3310

-3151

-1828

490

1376

1774

2699

1634

809

611

1543

1642

693

371

899

2186

2145

1172

743

1238

1048

503

470

553

1383

741

506

1257

994

398

235

768

2251

2007

1266

723

895

479

398

-208

-217

2185

1660

1584

1632

1231

1116

1040

1708

2643

2481

2185

1613

868

601

659

-143

-114

3180

3092

2960

1535

1007

1588

2371

2644

2212

2591

2837

2177

400

-120

-436

-876

-824

4610

5247

4391

2222

1565

2411

3575

3804

2749

3386

3834

2908

739

-495

-1221

-1161

-1460

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

2TO

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R : 0.575 r/R = 0.825

-2807

-2596

-675

1084

-137

-398

-1358

1084

1784

286

-398

-26?7

-4272

-4745

-5461

-8880

-9482

-7822

-8T17

-70?3

-6747

-6291

-3768

-3882

-5633

-5063

-4737

-5014

-8026

-7831

-8645

-6349

-4933

-5779

-5910

-9068

-9312

-10484

-10582

-10533

-11070

-9980

-11266

-9117

-8547

-8026

-7114

-8107

3289

5033

4569

2137

1369

-231

1465

1225

2617

3753

1193

457

-999

-1543

-1415

377

729

-1095

I017

425

2025

3161

1657

3193

t_no m ,

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R:o.15

308

218

594

486

562

345

498

522

452

319

200

186

189

18l

-287

-3_.8

-72

57

74

-55

37

282

4O5

182

r/R : 0.50

67

-11

-66

1

-1

-23

-102

-100

-51

-37

-391

-375

-213

-25

-96

-93

-56

4

229

-146

Pitch-horn

load, lb

235 31

-31 66

445 61

259 60

60

71

88

100

87

68

68

65

76

59

34

14

32

47

29

12

23

54

60

45
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TABLE 101

FLIGHT 78, TRIM LEVEL FLIGHT WITH FORWARD CENTER OF GRAVITY (V - 72 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at -

_nom'

deg

0

15

30

**5

60

75

90

105

120

135

150

165

180

195

210

225

2aO

285

270

285

500

315

330

31¢5

r/R - 0.85

x/c = x/c = x/c = x/c = x/e = x/c = x/c =

0.017 0,090 0,168 0.233 0.33_ 0.625 0.91_

7.h2 L_.67 3.28 2.28

5.72 3.99 3.03 1.94

_.39 3.kO 2.87 1.66

3.65 3.10 2.73 1.52

3.36 3.07 2.73 1._8

2.87 2.80 2.58 1.28

1.79 2.22 2.30 1.27

_.56 3.92 3.30 2.01

3.13 2.89 2.66 1.62

2.6_ 2.38 2.29 1.36

2.35 2.10 2.03 1.20

2.60 2.20 2.03 1 .23

3.13 2.1_9 2.1k 1.33

3.53 2.66 2.19 1._0

3.8_ 2.78 2.21 1._6

h.19 2.83 2.17 1._9

h.51 2.98 2.23 1.55

_.99 3.23 2.35 1.66

5.80 3.5_ 2.57 1.83

6.13 3.70 2.62 1.86

_.39 2.83 2.06 I._2

5.13 3.29 2.36 1.66

6.28 3.9 u, 2.79 1.97

7.33 _.58 3.17 2.2*_

1.25 .57 .I07

•96 ._6 .060

.71 .37 .02h

• 58 .3k .010

• _9 .31 -.008

.37 .26 -.02_

• 31 .26 -.022

• 72 .36 -.006

.55 .35 .012

•kS .32 .006

._3 .30 .01_

.50 .3_ .0_2

•62 .38 .060

• 71 .40 .072

• 77 .k2 .080

•83 .kk .089

•88 .kk .097

.97 .k9 .111

1.10 .53 .126

1.13 .51 .108

•80 .38 .072

.92 .kk .08k

1.10 .52 .108

1.26 .58 .121

r/R = 0.90 Snom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0.233 0.335 0.625 0.915

8.29 _.19 2.90 2.t, 1 1.57

6.86 3.58 2._7 2.09 1.31

5.53 2.93 2.11 1.83 1.09

k.814 2.58 1.90 1.66 .95

k.k8 2.38 1.87 1.55 .89

_.03 2.11 1.55 1.51 .76

3.67 1.93 1,k2 1.38 .70

3.31 2.Ok 1.63 1.6_ .91_

5.26 2.98 2.11 1.88 1.06

_.26 2.32 1.68 1.53 .88

3.83 2.04 I._9 1.32 .79

k. O7 2.23 1.57 1.36 .83

_.61 2._I 1.70 1.k8 .9t_

5.02 2.62 1.80 1.k8 .99

5.26 2.7_ 1.87 1.51 1.04

5.56 2.90 1.93 1.56 1.08

5.92 3.05 2.05 1.6k 1.13

6._3 3.30 2.18 1.77 1.23

6.99 3.65 2.k3 1.97 1.35

5.61 2.83 1.86 1.5k 1.08

5.31 2.70 1.7_ 1.kk .99

5.88 3.00 1.98 1.66 1.11

7.10 3.63 2._2 2.01 1.35

8.03 k.lO 2.77 2.30 1.52

.63 .059 0

.50 .013 15

.kl -.038 30

• 33 -.070 _5

.29 -.105 60

• 2k -.Ikl 75

.22 -.157 90

• 36 -.101 105

.kO -.103 120

• 33 -.097 135

• 33 -.070 150

• 36 -.038 165

• _0 -.005 180

.k3 .047 195

.k6 .063 210

.kS .081 225

• 50 .09_ 2_0

.5k .101 255

.58 .121 270

.k6 .067 285

.k_ .070 300

• 50 .076 315

.58 .09_ 330

.6_ .09k 3k5

Ap, lb/sq in., at -

Snore' r/R : 0.85

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c : x/c =

0.017 0.040 0.090 0.130 0.166 0.233 0.335 0.500 0.625

0 8.40 5.65 2.66 3.08 2.k3 2.27 1.h5 .73 .61

15 7.19 4.97 2.21 2.68 2.16 2.00 1.30 .61 .51

30 5.99 4.16 1.67 2.20 1.81 1.68 1.06 .k5 .kO

45 5.k2 3.83 1._7 2.02 1,65 1.57 ,97 .36 .3_

6G _.97 3.a5 1.25 2.01 1.51 l.h5 .86 .25 .28

75 _.kl 2.95 .98 1.k9 1.25 1.26 .78 .18 .22

90 k.22 2.80 .9_ 1._3 1.21 1.16 .70 .13 .19

105 _.39 2.9_ 1.03 1.59 1.29 1.25 .77 .20 .25

120 4.81 ].kk 1.32 1.86 1,52 I._5 .92 .32 .3_

135 5.26 3.71 1.58 2.01 1.65 I.h9 .96 .30 .35

150 _.70 3.21 1.19 1.76 1.k_ 1.29 .86 .27 .35

165 _.78 3.]1 1.20 1.82 1._8 1.3_ .89 .32 .38

180 5.25 3.59 1._7 2.00 1.61 1._8 .98 ._1 .k5

195 5.5k 3.81 1._7 2.11 1.68 1.56 1.03 ._6 ._7

219 5.60 _.81 I.k6 2.12 1.68 1.58 1.03 .k7 ._8

225 5.82 3.95 1.51 2.19 1.72 1.6_ 1.07 .52 .51

2_0 6.21 k.lh 1.65 2.31 1.80 1.72 1.10 .57 .53

255 6.80 _.55 1.87 2.5_ 1.96 1.88 1.21 .68 .58

270 6.82 h.h9 1.85 2.52 1.92 1.86 1.19 .64 .55

285 5.05 3.31 1.07 1.83 1.39 1._3 .88 ._7 .k2

300 5.10 3.38 1.09 1.83 1._0 I._ .88 ._7 ._O

315 5.63 3.75 1.3_ 2.06 1.59 1.60 .97 .5k ._5

350 6.92 _.66 1.93 2.57 2.00 1.93 1.22 .69 .5k

3_5 8.17 5.47 2.52 3.0_ 2.38 2.2k 1._3 .76 .63

non% '

x/c = x/c = deg

0.769 0.915

• 30 .090 0

• 23 .051 15

• 16 .01k 30

.11 -.013 45

.07 -.036 60

•03 -.067 75

• 03 -.073 90

.07 -.059 105

• lk -.032 120

• 1_ -.021 135

.16 -.003 150

• 18 -.001 165

•23 .022 180

• 25 .033 195

•26 .0_5 210

.27 .059 225

• 29 .072 2kO

• 30 .086 255

• 29 .086 270

• 20 .0_1 285

• 20 .0_5 300

• 23 .065 315

.28 .08_ 330

• 31 .101 3k5

902



TABLE I01 - Continued

FLIGHT 78, TRIM LEVEL FLIGHT WITH FORWARD CENTER OF GRAVITY (V = 72 KNOTS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at-

r/R = 0.75 r/R = 0.55 _nom'_nom,

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0 23_ 0.335 0.625 0.915 0.017 0,0_0 0.168 0.233 0.335 0.625 0,9_5

0 5.99 3.10 2.39 1.80 1,35 .53 .100 3.07 1.52 1.10 .85 .70 .37 .100 0

15 5.93 2.86 2.25 1.70 1.22 .48 .081 3.02 1.48 1.08 .82 .69 .37 .I00 15

30 5.43 2.53 2,07 1.56 1.10 .41 .072 3.01 1.49 1.08 .82 .69 .37 .107 30

_5 k.88 2.34 2.01 1.51 1.02 .37 .062 2.97 1.46 1.06 .19 .68 .37 .116 45

60 k.k6 2.16 1.92 1.45 .94 .33 .023 2.83 1.40 1.00 .75 .65 .35 .120 60

75 3.90 1.86 1.75 1.31 .82 .27 .Okk 2.60 1.27 .92 .61 .61 .33 .117 75

9C 3.46 1.64 1.63 1.23 .71 .24 .053 2.5_ 1.27 .96 .65 .60 .32 .123 90

105 3.57 1.80 1.78 1.32 .81 .29 .070 2.80 1.41 1.04 .74 .65 ._k .132 105

120 3.q8 2.04 1.93 1.kk .91 .34 .076 3.24 1.64 1.1k .88 .75 .39 .lkl 120

135 k.16 2.16 1.96 1.45 .95 .35 .093 3.3_ 1.72 1.23 .94 .80 ._0 .139 135

150 k.20 2.30 2.05 1.52 1.02 .37 .107 3.53 1.72 1.25 .96 .82 .40 .148 150

165 _.91 2.59 2.17 1.60 1.15 .42 .135 3.27 1.65 1.22 .93 .79 .39 .138 165

180 5.08 2.59 2.16 1.60 1.16 .44 .132 3.Ok 1.57 1.16 .89 .76 .36 .107 180

195 5.13 2.58 2.12 1.58 1.15 .kk .121 2.76 1.40 1.05 .80 .68 .33 .092 195

210 5.08 2.5_ 2.0_ 1.53 1.12 .44 .121 2.44 1.22 .93 .71 .60 .29 .078 210

225 5.08 2.55 2.04 1.52 1.14 .46 .121 2.16 1.06 .83 .63 .53 .26 .063 225

240 5.26 2.71 2.11 1.56 1.18 .49 .125 1.90 .91 .73 .55 .46 .23 .Ok7 240

255 5.16 2.59 2.01 1.48 1,14 .45 .121 1.72 .80 .61 .49 ._2 .21 .041 255

270 _.51 1.76 1.kk 1.08 .82 .34 .079 1.57 .70 .60 .44 .38 .18 .031 270

285 3.90 1.83 1.47 1.09 .83 .34 .074 1.59 .59 .53 .38 .33 .17 .023 285

300 3.61 1.76 1.42 1.06 .81 .32 .070 1.39 .59 .52 .37 .32 .16 .025 300

315 3.74 1.94 1.55 1.18 .87 .36 .079 1.60 .71 .59 .43 .36 .20 .OkO 315

3_0 k._ 2.48 1.93 1.47 1.12 .46 .I00 2.12 .97 .77 .57 .47 .25 .065 330

3_5 5.5] 3.01 2.31 1.75 1.35 .55 .107 2.72 1.30 .97 .73 .60 .33 .08_ 3_5

_nom '

deg

o

15

30

45

60

75

90

lO5

120

135

150

165

180

195

21o

225

24o

255

270

285

3oo

315

3?;0

345

r/R : 0.40

x/c : x/c : x/c : x/c =
0.042 0.158 0.300 0,600

1.15 .57 .39 .26

1.22 .57 .kO .26

1.35 .62 .44 .28

1.k3 .65 .46 .28

1.48 .66 ._6 .28
1.k6 .66 .46 .28

1.U6 .68 ._7 .29

1.57 .75 .51 .32

1.87 .90 .60 .38

2.01 .97 .64 .38

1.98 .97 .65 .38

1.79 .91 .61 .37

1.85 .92 .59 .34

I._8 .76 .50 .31

1.22 .63 .41 .26

.96 .49 .32 .21

.72 .36 .24 .17

.53 .28 .19 .15

.kO .22 o15 .13

.33 .18 .13 .13

.34 .18 .Ik .13

.39 .21 ,16 .15

•56 .28 .22 .18

.83 .kO .29 .22

Ap, Ib/sq in., at-

x/c =

0 910

x/c :
0.042

• 094 -.Ok

.095 .31

.102 .50

.110 .53

.111 .62

.108 .67

.I14 .72

.125 .82

.135 .98

.137 1.21

.129 1.27

.123 1.10

.103 .93

.095 .72

• 078 .46

.062 .23

.050 .10

.045 .03

.039 .01

.Okl -.01

.Ok_ .00

• 055 .01

.070 -.03

.080 -.06

r/R = 0.25

x/c : x/c = x/c :
0,158 0,300 0.600

.03 .03 .03

• 18 .11 .05

• 27 .16 .08

• 28 .17 .08

• 33 .18 .08

.35 .20 .08

.37 .20 .09

.kk .26 .11

• 51 .31 .13

.6k .39 .16

.6k .38 .16

• 60 .37 .16

• 50 .31 .Ik

.39 .24 .11

.24 .15 .06

• 12 .07 .02

.06 .03 .00

• 02 .00 -.01

.01 -.01 -.01

.01 .00 -.01

.01 .00 -.01

.03 .02 .01

• 02 .02 .02

•01 .01 .01

x/c = deg

0.910

-.013 0

•008 15

.008 30

• 011 45

.015 60

• 017 75

• 020 90

.029 105

.033 120

.042 135

.OkO 150

.037 165

.031 180

.023 195

.008 210

-.010 225

-.015 2_0

-.018 255

-.021 270

-.021 285

-.020 300

-.014 315

-.010 330

-.019 345

503



TABLE 101 - Continued

FLIGHT 78, TRIM LEVEL FLIGHT WITH FORWARD CENTER OF GRAVITY (V = 72 KNOTS)

(b) Section aerodynamic loading

0
15
3O

t_5
60
75
90

105
120
135
150

165
180
195
213
225

2_0
255
270
285
]03

315

33O

3_5

Section aerodynamic loading, l, lb/in., at -

r/R = 0.25

.2O

1.53

2.29

2._2

2.7_

2.93

3.12

3.76

._6

5.51

5.59

5.18

4._0

3.41
2.03

.91

.30

.00

-.15

-.1_

-.08

.11

.10

-.08

r/R = 0.40

6.08
6.26
B.81

7.1_
7.26
T.20
7.32
7.98
9 .b,O
9.95

9.88

9.27

9.05

7.6k

r/R = 0.55

11.08
10.91
10.9h

10.82
10.33

9_60
9.50

10.39
11.88
12.41

12.59
12.17
11.k6
10.27

r/R = 0.75

20.83

19.k2
17._
16.19
Ik.83

13.00

11.72

12.90

I_._6
15.07
15.8_
17.78
17.98
17.90

r/R = 085

23.16
19.86
16.07
1_.37
12.72
10.71

9.97
10.96
13.25
1_._3
12.70
13.16
lk.73
15.5_

r/R = 0.g0

26.2k
21.85
17.93
15.53
Ik.32
12.35
11,19
13.33
17.k2

lk.03
12.70
13.68
15.30
16.51

6.31_

_.99

].8h

3.02

2._7

2.20

2.27

2.61

3.51
k.67

9.05

7.97
6.9h
6.28
5.61
_.92

_.83

5.68

7.h7
9.66

17.57

17.73
18.5k
17.73
13.27
13.00
12.39

13._2
16.86

20.12

15.72

16.3k
17.22
18.98
18.65
13.38
13.39

15.17
19.07
22.77

17.35

18.2k
19.23
20.80
22.85
17.87
16.85
18.90

22.81
25.71

r/R = 0.95

25.b2
20.96
17.33
15.kk
lk.65
12.8k
10.67
18.87
Ik.69

12.k3
11.29
12.12
13.83
Ik.91
15.72

16.33
17.12

18.66
20.81
21.29
15.8]
18.29

21.96
25.21

4

(c) Harmonic analysis of blade root motions

Pitch motion

An,s, deg Bn, s, deg

0
1
2
3

5
6
7
8

9
10

11. ]21_
1.866
-. 01+3

.000

.0b, 3

.01_

.000
-.010

.014

.029

.019

-].589

.Olh

.062

-.0_8

-.071

.000

.019
-.01_

-.005

.005

I0

Os = A0 + E ( An ,s cos n_nom

n=l

+ Bn,s sin n _dnom)

Flap motion

an, s, deg bn,s, deg

0 2.751
1 -.465
2 -.050
3 .087

4 .031
5 -.Olh
6 -.00_
7 -.006

8 .010

9 -.00_

10 -.006

-.661
- . 109

-.118
.017

-.076
.00_

-.017
.008

-.01_
-.006

i0

fls=a0+ Z (an, s c°s n_nom

n= 1

+ bn, s sin n _nom)

Lag motion

0
1
2
3

u,
5
6
7
8
9

10

En, deg Fn, deg

5.kk5
-.182 -.008
-.005 .010
.015 .030
.012 .010

.002 .000

.012 .015

.000 .000

-.012 -.002
-.005 -.002

-.008 .008

I0

= E0 + Z (En cos n _nom

n= 1

+ F n sin n _nom)

q

_4
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TABLE 101 - Concluded

FLIGHT 78, TRIM LEVEL FLIGHT WITH FORWARD CENTER OF GRAVITY (V = 72 KNOTS)

(e) Flapwise bending moment

I_ nom '

deg

o

15

3O

45

60

75

90

105

120

135

tSO

165

180

195

210

225

240

255

270

285

300

315

330

345

Flapwise bending moment, in-l.b, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

-730

991

1117

547

-137

535

387

-160

-172

-1038

433

1424

-58

-331

535

786

820

1071

11

-137

592

125

45

-434

314

1097

1526

759

165

0

-330

-1122

-1889

-1741

-305

231

-462

i1023

-33

1015

1568

1799

1691

1790

2310

1988

1238

404

-687

45

633

181

-443

-1275

-1799

-2685

-3743

-2766

-1546

-1112

-1401

-2034

-1455

-72

I049

1293

1844

2260

2387

2251

669

-633

-1006

-510

130

196

-433

-1578

-2370

-3410

-4106

-2828

-1960

-1883

-1769

-2017

-1902

-538

950

1465

2419

3135

2858

2476

540

-929

-2912

-2780

-2288

-1003

-1337

-2745

-4400

-5438

-4804

-3968

-3995

-3977

-3379

-3018

-3432

-2666

-1073

590

2209

3160

2491

775

-1214

-2648

-4915

-4865

-4019

-2338

-2149

-3641

-5810

-6736

-5432

-5144

-5681

-5870

-5203

-4855

-5213

-4945

-3174

-99

2339

3175

2408

-746

-2915

-4179

q

nom '

deg

o

15

30

45

60

75

90

1o5

12o

135

150

165

180

195

21o

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R : 0.5?5 r/R : 0.825r/R = 0.150 r/R : 0.375

-5394 -8075

-6404 -10924

-5134 -I0012

-3636 -6919

-2676 -4103

369 -1270

1199 -2719

2436 -3630

3104 -4542

2045 -4200

1801 -2637

1834 -1058

1590 -163

727 -1872

-722 -4200

-3408 -7684

-539_ -9784

-5590 --9866

-9318 -10924

-11272 -11543

-10751 -1L673

-10197 -10338

-7983 -7407

-5590 -7505

2211

I155

195

3539

7251

7075

6515

3555

2755

4355

6227

8259

8803

7939

5091

2995

1635

195

1763

1571

1075

2995

4099

4179

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R : 0.15 r/R : 0.50

646

563

528

658

734

657

587

582

582

254

-114

-257

-268

-303

-366

-169

-L29

-175

-34

-146

-545

-559

-192

454

Pitch-horn

Load, Lb

494 136

280 1IT

315 114

339 134

489 136

477 127

308 95

380 87

192 74

-48 26

-395 -9

-505 -13

-415 -12

-467 -25

-535 -21

-513 -2

-523 4

-473 15

-410 41

-383 42

-672 16

-594 13

-263 68

262 123

506



TABLE 102

FLIGHT 79, TRIM LEVEL FLIGHT WITH FORWARD CENTER OF GRAVITy (V = 107 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at -

_nom 9 r/R = 0.95 r/R = 0.90 @nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0,090. 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

0 10.41 5.51 3.78 2.67 1.57

15 8.77 5.50 3.80 2.63 1.hk

30 7.37 5.16 3.82 2._5 1.22

45 5.67 4.66 3.67 2.16 .92

60 _.18 5.99 3.51 1.90 .64

75 3.19 3.67 3.30 1.64 .kO

90 2.57 3.26 3.06 1.52 .27

105 2.34 3.00 2.95 1.58 .28

120 1.58 2.16 2.33 1.29 .17

135 1.72 2.14 2.24 1.16 .25

150 2.16 2.38 2.26 1.26 .59

165 3.04 2.80 2.47 1.47 .60

180 4.08 3.35 2.73 1.74 .86

195 4.72 3.39 2.70 1.81 .97

210 _.76 3.23 2.51 1.73 .96

225 4.8_ 3.17 2._0 1.66 .97

240 5.15 3.26 2.37 1.70 1.02

255 5.53 3.37 2.42 1.75 1.08

270 5.82 3.53 2._6 t.79 1.12

285 6.06 3.68 2.51 1.83 1.16

300 6.20 3.65 2.53 1.85 1.15

315 6.58 3.90 2.6_ 1.90 1.1fi

330 8.56 4.58 3.11 2.25 1.35

345 9.99 5.06 3.45 2.48 1.48

.64 .155 11.28 _.93 3.35 2.76 1.85

.63 .090 10.36 k.82 3.32 2.79 1.79

.55 .068 8.77 4.51 3.18 2.69 1.66

• 46 .028 7.13 3.90 2.84 2.42 1.39

.36 -.028 5.65 3.16 2.43 2.12 1.13

• 27 -.052 _.42 2._4 2.07 1.76 .88

• 24 -.056 3.67 1.96 1.77 1.61 .72

.25 -.048 3.25 1.75 1.61 1.55 .73

• 23 -.030 3.21 1.70 1._6 I._1 .67

• 27 -.024 3.13 1.65 1.45 1.33 .69

.33 .020 3.61 1.96 1.60 1.39 .79

._1 .054 k._2 2._7 1.90 1.60 .98

.50 .093 5.61 3.09 2.28 1.89 1.20

• 52 .108 6.39 3.39 2.35 1.96 1.27

• 51 .111 6.32 3.28 2.25 1.83 1.25

.50 .115 6.26 3.19 2.14 1.73 1.20

.52 .134 6.41 3.30 2.15 1.74 1.24

• 83 .139 6.19 3.33 2.20 1.76 1.24

.53 .137 6.37 3.35 2.17 1.75 1.24

• 52 .134 6.53 3.37 2.15 1.76 1.25

._9 .134 6.39 3.26 2.08 1.69 1.19

• 47 .130 6.32 3,31 2.14 1.75 1.23

• 59 .151 7.96 3.98 2.61 2.14 1.52

.62 .152 10.46 4._8 3.01 2.47 1.70

.71 .166 0

.70 .092 15

.61 .027 30

._8 -.047 _5

.35 -.121 60

.2_ -.184 75

•18 -.229 90

.21 -.224 105

• 22 -.202 120

.27 -.175 135

.32 -.112 150

.43 .OOO 165

.54 .ObO 180

• 55 .065 195

•54 .086 210

.54 .110 225

• 56 .126 240

.55 .137 255

•5_ .141 270

•55 .143 285

.50 .148 300

.53 .12_ 315

• 65 .153 330

• 69 .153 345

Ap, lb/sq in., at

non1,

deg x/c = x/c :

0.017 0.040

0 11.25 6.70 3.26 3.63 2°86

15 10.85 6.52 3.30 3.60 2.87

30 9.32 6.34 3. 10 3.39 2o71_

45 7.53 5.57 2.52 2.89 2,39

60 5.89 k.25 1.87 2.29 1.95

75 _-68 3.32 1.28 1.74 1.53

90 4.00 2.7.0 .97 1._0 1.23

105 3.77 2.53 .91 1.37 1.29

120 4.17 2.97 1 . I_ 1.56 1.32

135 4.10 2.80 1.06 1.57 1.33

150 _ .52 3.09 1 • 19 1 • 73 1.49

165 5._1 3.82 1.60 2.15 1.79

180 6.50 4.62 2.03 2.57 2.08

195 6.92 k.Sk 2.15 2.68 2.14

210 6.68 4.59 1.94 2.52 1.99

225 6.52 _.40 1.78 2.43 1.88

240 6.55 4.42 1.76 2.W k 1.89

255 6.38 4.32 1.70 2.39 1.82

270 6.26 I_.32 1.60 2.31 1.78

285 6. ]0 _.20 1.52 2.25 1.72

300 5.70 3.81 1.33 2.05 1.53

515 6.10 4. 14 1 • 52 2.23 1.70

330 7.45 5.09 2.15 2.78 2.11

345 9.44 5.87 2.69 3.21 2.47

r/R = 0.85

x/c : x/c : x/c : x/c :
0.090 0.130 0.168 0.233

2.68

2.6_

2._8

2.15

1.81

1 ._

1,19

1.13

1.21

1.18

1.28

1.60

1.86

1.95

1.87

1.83

1.82

1.80

1.76

1.73

1.58

1.72

2.07

2.36

x/c = x/c : x/c = x/c =
0.335 0.500 0.625 0.769

1.75

1.72

1.60

1.37

1.13

.85

.68

.67

.73

.78

.86

1.05

1.25

1 • 30

1.22

1.18

1.20

1.13

1.09

1.05

.94

1.04

1.29

1.51

.9_ .73 .38

.89 .69 .3h

,77 .61 .27

,59 .47 .17

,40 .3_ .08

.19 .19 -.01

•05 .12 -.05

.05 .15 -.02

.08 .19 .01

• 12 .2_ .07

• 20 .32 .13

• 38 .47 .27

.52 .59 .33

• 56 .62 .35

.56 .59 .33

.58 .58 .33

• 61 .57 .32

.60 .53 .29

.59 .49 .26

.57 ._6 .25

• 51 ._0 .21

•60 ._5 .23

• 72 .55 .29

.81 .64 433

%Pnom'

x/c = deg

0.915

.172 0

• 120 15

• 076 30

• 01k _5

-. 01_4 60

-.096 75

-.116 90

-.118 105

-.099 120

-.054 135

-.027 150

• 006 165

.0_3 180

•062 195

• 066 210

.076 225

• 091 240

• 093 255

.089 270

• 097 285

• 091 300

• 089 315

• 111 330

•126 345
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TABLE 102 - Continued

FLIGHT 79, TRIM LEVEL FLIGHT "WITH FORWARD CENTER OF GRAVITY (V = 107 KNOTS)

(a) Differential pressures - Concluded

Ap, Ib/sq in., at-

_nom' r/R = 0.75 r/R = 0.55 @nora'

deg x/c = x/c = x/c = xlc = x/c = x/c = x/c = x/c = x/c = xlc = x/c = x/c = xlc = x/c = deg

0.017 0.090 0.168 0.233 0.335 0._ 0.915 0.017 0,090 0,168 0,233 0.335 0.625 0.915

0 6.25 3.36 2.56 1.96 1.47 .60 .113 2.66 1.28 .94 .73 .60 .]8 .093 0

15 7.01 3.51 2.69 2.05 1.51 .61 .101 2.98 1.47 1.06 .81 .67 .38 .114 IS

30 7.05 3.49 2.72 2.05 1.47 .56 .085 3.38 1.67 1.19 .91 .74 .42 .129 30

45 6.61 3.15 2.54 1.92 1.32 .48 .066 3.23 1.61 1.14 .87 .74 .40 .139 kS

60 5.65 2.51 2.21 1.65 1.07 .56 .042 2.79 1.37 .99 .75 .65 .37 .138 60

75 4.60 1.97 1.89 1.43 .84 .25 -.02] 2.29 1.10 .82 .58 .54 .32 .139 75

90 3.6_ 1.58 1.68 1.26 .69 .19 .033 2.22 1.07 .84 .56 .$3 .30 .140 90

105 3.25 1.61 1.75 1.29 .70 .21 .040 2.58 1.33 1.02 .65 .60 .34 .157 105

120 3.35 1.73 1.84 1.36 .76 .25 .059 3.22 1.70 1.28 .89 .76 .41 .174 120

135 k.10 2.k0 2.23 1.64 1.01 .36 .105 3.69 1.98 1.32 1.07 .89 .47 .185 135

150 4.56 2.49 2.27 1.68 1.09 .41 .136 k.03 2.12 1.50 1.16 .97 .49 .201 150

165 5.07 2.81 2.41 1.80 1.22 .49 .140 3.91 2.07 1.51 1.15 1.00 .51 .170 165

180 5.56 3.11 2.54 1.89 1.37 .54 .166 4.73 2.63 !.84 1.42 1.18 .53 .171 180

195 5.90 3.10 2.48 1.83 1.33 .52 .154 5.02 2.56 1.79 1.]8 1.13 .52 o161 195

210 5.83 2.87 2.27 1.68 1.23 .49 .147 3.91 2.00 1.44 1.11 .92 .42 .126 210

225 5.42 2.67 2.09 1.54 1.15 ._6 .129 3.00 1.49 1.1] .87 .70 .32 .097 225

24C 5.06 2.54 1.96 1.44 1.10 .44 .117 2.25 1.08 .91 .66 .54 .25 ,075 240

255 4.69 2.36 1.80 1.33 1.01 .39 .105 1.26 .68 .71 .51 .39 .19 .062 255

270 4.40 2.14 1.63 1.21 .90 .34 .096 .kk .]5 .48 .38 .32 .15 .039 270

285 k.10 1.95 1.49 1.09 .84 .31 .099 .]5 .Ok .20 .12 .lk .09 .020 285

300 3.75 1.62 1.27 .93 .70 .24 .075 -51 .11 .22 .13 .11 .08 .004 300

315 3.60 1.84 1.43 1.08 .83 .31 .068 .79 .26 .32 .22 .20 .11 .021 315

330 4.19 2.29 1.76 1.34 1.01 .41 .087 1.25 .51 .47 .34 .29 .17 .037 330

3_5 4.98 2.73 2.10 1.58 1.21 .48 .087 1.88 .85 °68 ,50 .42 .25 .065 345

Ap, lb/sq in., at -

_nom r/R = 0.40 r/R = 0.25 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

0 .36 .23 .19 .20 .074 .17 .10 .06 .04 .009 0

15 .79 .38 .27 .22 .090 .08 .07 .02 .02 -.011 15

30 1.15 .50 .38 .25 .108 .40 .21 .12 .Oh .001 ]0

45 1.38 .59 .44 .27 .116 .50 .27 .15 .06 -.003 kS

60 1.37 .58 .44 .26 .118 .45 .24 .12 .Oh .009 60

75 1.20 .54 .38 .25 .114 .]9 .22 .10 .03 .002 75

90 1.13 .50 .38 .26 .118 .44 .26 .14 .05 .009 90

105 1.46 .67 .49 .32 .Ik0 .75 .42 .24 .10 .030 105

120 1.90 .91 .65 .39 .163 1.14 .61 .35 .15 .048 120

135 2._2 1.18 .81 .47 .181 1.45 .76 .45 .19 .061 135

150 2.63 1.30 .87 .50 .175 1.71 .89 .55 .22 .072 150

165 2.61 1.33 .87 .50 .167 1.88 1.02 .63 .27 .075 165

180 2.kk 1.24 .81 .47 .151 1.66 .88 .56 .25 .068 180

195 1.98 1.02 .66 .39 .120 1.10 .59 .37 .16 .042 195

210 1.37 .70 .46 .29 .089 .50 .32 .16 .05 .016 210

225 .82 ._k .32 .21 .063 .16 .13 .02 -.02 -.012 225

240 .34 ._0 o24 .19 o045 .03 -.01 -.Ok -.05 -.0]_ 240

255 -.01 .09 .13 .19 .063 -.03 -.Ok -.07 -.09 -.101 255

270 -.OI .00 -.01 .09 .053 -.03 -.Ok -.07 -.11 -.202 270

285 -.01 .03 .05 .11 .046 -.03 -.Ok -.06 -.12 -.167 285

3co .00 .03 .05 .12 .079 -.03 -.02 -.05 -.14 -.107 ]00

315 -.01 .ok .07 .10 .047 -.02 .00 -.0_ -.08 -.039 315

330 .13 .10 .11 .15 .059 -.06 -.ok .00 -.02 -.022 330

345 .35 .20 .17 .18 .070 -.05 .00 .00 .01 -.01] 345
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TABLE 102 - Continued

FLIGHT 79, TRIM LEVEL FLIGHT WITH FORWARD CENTER OF GRAVITY (V = 107 KNOTS)

(b) Section aerodynamic loading

)

_om,
aeg

0

15

30

45

60

75

90

105
120
135
150
165

180
195
210

225

240

255

270

285

300

315
330

3uS

Section aerodynamic loading, l, lb/in., at -

r/it = 0.25 r/it = 0.40 r/it = 0.55 r/R = 0.75 r/it = 0.85 r/It = 0.g0 r/it = 0.g5

.91

. WO
1.67
2.15
!.85

1.57
!.94
3.47
5.22
6.59

7.81
8.90
7.88
5.20

2.32

.36

-.56

-I .26
-I.77
-I.6W
-I.WW

-.80
-.35
-.09

3.07
_.52

5.95

6.82
6.76
6.11

5.97

7.63

9.85
12.24
13.18

13.17
12.26
10.01

9.69

10.92
12.18
11.79
I0.44

8.72
8.51
9.90

12.39
14.09
15.27

15.23
17.97
17.70

22.58
23.69
23.2/7
21.12
17.35

13.71
11.43
11.47
12.37
16.12
17.29

19.26
21.18
21.00

28.80
28.10
25.40
20.87
16.27

11.80
9.29
9.16

10.37
10.82
12.k0
15.78

19.16
20.19

32.00
30.65
27.72
23.15
18._6

14.21
11.50
10.85
10.3k
10.60
12.44
15.92

19.88
21.30

7.07 14.09
4.68 10.75
3.18 8.20

1.91 5.71
.65 3.73

1.06 1.70
1.16 1.72

1.04 2.82
1.86 k.k8
2.83 6.78

19.11
18.29
17.31

15.84
1k.36
13.24
!1.23
12.53

15.39
18.26

19.06
18.39
18.46

17.72
17.03
16.kk
14.78
16.31

20.42
24.55

20.82
20.35
20.89

20.87
20.96
21.15
20.29
20.63

25.37

29.50

31.30
29.36
26.56
22.62
18.50

15.50
13.49
12.95

9.84
10.21
11.89

14.85
18.31
19._2
18.8k
18.61
19.31

20.07
20.73
21.2_
21.17
21.83

26.k9
29.37

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
I

2
3

5

6

7
8
9

10

14.023
5.227
-.081
-.024
-.005
-.tO5

-.010
-.033
-.019

.O00

.000

-6.769
.133
.129

-.038
.O00
.010
.038

-.029

-.005
.010

10

0s=A0 + _- (An,sC°SnqJnom

n= 1

+ Bn, s sin n qJnom)

O
1
2
3

4
5
6
7
8

9
10

Flap motion

an, s, deg bn,s, deg

3.159
-.882 -.122
-.126 -.328

• 095 -.186
.Ok7 .00_

-.025 -.004
-.012 .012
-.017 .017

• 006 .019
.006 .021
.002 .008

10

_s=a0 + _-- (an, sCOS nqJno m

n= 1

+ bn, s sin n t_nom)

Lag motion

0
1

2
3
k
5
6

7
8
9

10

En, deg F n, deg

8.072
-.345 -.015

• 008 -.010
• 082 -.030
• 030 -.020

-.032 -.012
-.030 -.025

-.015 -.015
.018 -.025

-.005 -.025
-.055 -.018

10

= E 0 + _ (E n cos n _/nom
n=1

+ F n sin n _nom)
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TABLE 102 - Concluded

FLIGHT 79, TRIM LEVEL FLIGHT WITH FORWARD CENTER OF GRAVITY (V = 107 KNOTS)

(e) Flapwise bending moment

_nom'

deg

o

15

3O

45

60

75

90

105

12o

135

150

165

18o

195

210

225

240

255

27o

285

3oo

315

330

345

Flapwise bending moment, in-lb, at -

r/R = 0.150

2200

1299

1744

1641

1413

1447

1151

-2_o
-730

-479

68

-69

-696

-160

446

1310

1459

1105

5t2

957

923

159

-400

-445

r/R = 0.275

2409

2500

2591

2104

1526

1023

-66

-1650

-2211

-1889

-1411

r/R = 0.375

1591

2522

2323

2025

1022

-90

-1835

-3272

-3960

-3598

-2902

r/R = 0.450

1389

2486

2295

2209

1084

-710

-2637

-3782

-4421

-4221

-3467

r/R = 0.575

-1258

-79

652

757

-167

-2904

-4690

-5588

-5728

-5799

-5588

r/R = 0.650

-3552

-2795

-875

-447

-1353

-4069

-5920

-6795

-6676

-7243

-8168

r/R = 0.800

-1551

-1774

-1213

182

1535

2376

2888

2912

3325

3176

1922

644

635

-2576

-2739

-2604

-1284

407

1898

2875

3598

3833

3498

2133

452

579

-3104

-3248

-3400

-2542

-634

1561

3325

4747

4957

4194

2810

1208

826

-5860 -8676

-6256 -8268

-6204 -7880

-5596 -7571

-3317 -5472

-589 -2189

242g 1772

4532 4329

5025 4906

3960 3980

2473 2438

I136 697

-818 -2009

r/R = 0.925

l_no m ,

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(I) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-6241

-5785

-4515

-1438

2794

5008

5888

4178

2045

3006

2534

2290

3397

2241

-624

-3962

-5753

-10360

-12574

-10816

-9481

-6892

-459T

-4239

-13691

-15254

-11054

-6121

928

602

-1026

-3891

-5584

-2865

-928

2263

2605

505

-3500

-7814

-11722

-14196

-15775

-13398

-I0354

-7407

-6642

-8889

-2621

-3821

-925

6291

9571

10211

5635

2899

2947

4035

8259

11555

11923

10227

7619

3875

531

-1021

-1069

-941

2115

_875

4035

1315

_/nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

334

1310

1285

1262

1259 943

1287 862

939 713

704 467

384 44

47 -80

-561 -613

-909 -856

-561 -603

-387 -448

-472 -652

-566 -845

-132 -643

235 -564

221 -718

I0 -751

-14 -526

225 -222

228 13

91 65

Pitch-horn

load, lb

207 83

850 191

972 208

812 188

189

173

123

84

47

-13

-67

-88

-50

-33

-52

-51

8

66

65

51

64

106

97

70

911



TABLE 103

FLIGHT 80, TRIM LEVEL FLIGHT WITH REARWARD CENTER OF GRAVITY (V = 10 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at -

_nom' r/R = 0.95 r/R = 0.g0 _nom'

deg x/c = x/c = XlC = XlC = x/c = xlc = x/c = x/c = XlC = x/c = xlc = x/c = x/c = XlC = deg
0.017 0.090 0,168 0.233 0,335 0.625 0,915 0.017 0.090 0,168 0.233 0.335 0.625 0.915

0 6.08 k.06 2.95 2.02 1.03

15 6.Ok k.03 2.97 2.03 1.00

30 7.21 k. Tk 3.35 2.28 1.16

kS 9.02 5.61 3.91 2.72 I.k7

60 9.66 5.70 3.9k 2.70 I.kl

75 9.k3 5.8k 3.98 2.78 I.k9

90 9.28 5.72 3.9k 2.76 1.50

105 9.10 5.67 3.92 2.75 1.50

120 9.07 S.63 3.87 2.73 1.51

135 9.00 5.k7 3.80 2.68 1.51

150 9.02 S.k6 3.78 2.68 1.52

165 9.20 S.50 3.82 2.71 1.55

180 9.37 S.53 3.8k 2.7k 1.59

195 9.62 5.55 3.8k 2.7k 1.60

210 9.86 5.58 3.8k 2.7k 1.60

225 lO.lk 5.55 3.82 2.71 1.59

2_0 lO.kO 5.57 3.82 2.72 1.58

255 10.36 S.51 3.8k 2.77 1.65

270 9.20 5.23 3.6k 2.59 1.50

285 7.78 k.70 3.31 2.5k 1.31

300 7.16 k.k7 3.15 2.20 1.21

315 6.97 k.kl 3.1k 2.18 1.18

330 6.k3 k.18 3.00 2.09 1.10

3k5 6.16 _.07 2.95 2.03 1.05

• 50 .080 6.kt 3.3k 2.25 1.9k 1.25 .51 .022 0

• 50 .080 6.12 3.19 2.15 1.88 1.20 .k8 .006 15

• St .093 5.86 3.10 2.10 1.86 1.20 .t9 .016 30

• 65 .115 k.gt 2.71 1.96 1.81 1.20 .St .029 kS

.59 .08t S.k7 3.00 2.18 1.99 1.29 .60 .0t9 60

• 6t .108 6.98 3.80 2.71 2.37 1.55 .66 .OSk 75

.67 .112 7.90 k.2t 2.93 2.57 1.68 .71 .078 90

• 67 .125 8.22 t.kl 3.03 2.65 1.73 .76 .099 105

.68 .126 8.73 k.61 3.16 2.73 1.79 .78 .110 120

• 68 .130 8.86 k.63 3.18 2.7k 1.79 .76 .110 135

• 69 .137 8.93 k.65 3.18 2.75 1.80 .77 .12k 150

.70 .Ik3 9.11 k.72 3.21 2.7t 1.8k .79 .121 165

.72 .152 9.20 k.75 3.26 2.78 1.8_ .80 .130 180

• 71 .151 9.05 k.69 3.18 2.7t 1.83 .79 .126 195

• 70 .lk8 8.it t.k3 3.Ok 2.63 1.76 .77 .126 210

• 69 .lk8 7.k9 k. O0 2.78 2.15 1.65 .71 .112 225

• 68 .lk8 5.79 3.26 2.37 2.19 1.53 .Tt .128 2kO

.73 .157 5.21 2.83 2.07 1.87 1.26 .53 -.005 255

.69 .13k 6.k5 3.39 2.33 2.01 1.35 .58 .072 270

.61 .115 6.6k 3.k8 2.33 2.01 1.3k .56 .063 285

.56 .1Ok 6.71 3.k9 2.33 2.02 1.31 .55 .051 300

• 56 .098 6.65 3.k9 2.3k 2.02 1.32 .56 .051 315

.52 .090 6.57 3.k5 2.33 1.99 1.29 .St .015 330

• 51 .078 6.65 3.k6 2.31 1.99 1.28 .53 .033 3t5

Zip, Ib/sq in., at -

_nom'

deg x/c : x/c : x/c = x/c =

0.017 0.040 0.090 0.130

0 6.27 k.37 1.82 2.33

15 5.98 k.13 1.68 2.21

_0 5.63 3.90 1.56 2.08

_5 5.12 3.51 1.26 1.85 1.52

60 _.67 3.18 1.08 1.72 1.kO

75 k.25 2.8k .85 1.56 1.27

90 t. Jk 2.82 .8_ 1.56 1.28

105 5.k3 3.70 1.29 1.95 1.55

120 7.50 5.16 2.21 2.67 2.08

1_5 9.09 5.92 2.77 3.1] 2.k6

150 10.15 6.19 2.87 3.22 2.k8

165 10.25 6.22 2.89 3.28 2.58

180 8.71 5.6k 2.61 3.01 2.36

195 6.92 k.70 1.96 2.52 2.00

210 5.07 3.k8 1.2_ 1.93 1.5k

225 k.79 3.27 1.08 1.77 l.t3

2_0 _.67 3.20 1.00 1.7k 1.38

255 k.91 3.]0 1.07 1.78 1.kl

270 5.56 3.8k 1.k2 2.07 1.63

285 5.91 k.08 1.59 2.19 1.7k

300 6.13 k.2k 1.70 2.29 1.81

315 6.30 k.35 1.79 2.35 1.86

5_0 6.39 k._k 1.85 2.38 1.93

3_5 6.k9 k.52 1.90 2.k2 1.93

r/R = 0.85 Wnom'

x/c = x/c = x/c = x/c = x/c = x/c = X/C = deg

0.168 0.233 0.335 0.500 0.625 0.769 0.915

1.87 1.76 1.11 .k9 .k6 .23 .Okt O

1.77 1.68 1.07 .kS .it .22 .032 15

1.67 1.60 1.02 .t2 .t2 .20 .026 30

1.k6 .95 .38 .39 .19 .018 kS

1.]6 .88 .3k .37 .17 .020 60

1.30 .8k .3k .38 .18 .026 75

1.29 .86 .36 .kl .21 .031 90

1.k6 .96 .39 .t3 .22 .011 105

1.8] 1.12 .kS .t6 .23 .010 120

2.17 1.37 .62 .57 .30 .065 135

2.21 1.k3 .73 .63 .36 .135 150

2.26 1.kt .68 .60 .33 .!06 165

2.10 1.35 .63 .59 .32 .067 180

1.8k 1.18 .56 .51 .27 .Ok7 195

1.k9 .99 .k7 ._7 .25 .036 210

1.k2 .93 .k3 .k3 .2k .051 225

1.kO .91 .tl .kl .22 .039 2kO

1.k2 .91 .tO .kO .21 .O]k 255

1.60 1.02 .t8 .kk .22 .039 270

1.68 1.07 .19 .kS .23 .Ok1 285

1.73 1.09 .50 .k6 .23 .039 300

1.77 t.13 .52 .k8 .2k .Okk 315

1.80 I.It .52 .k8 .2k .Ok2 330

1.82 1.1k .52 .k7 .23 .03k 3t5
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TABLE !03 - Conttn_ed

FLIGHT 80, TRIM I_VEL FLIGHT WITH REARWARD CENTER OF GRAVITY (V = i0 KNOTS)

(a) Differential pressures - Concluded

_aom'

deg

0

15

30

_5

60

T5

90

105

120

135

150

165

130

195

21C

225

21_0

255

270

285

_00

315

3_0

3_5

Ap, Ib/sq in., at-

r/R : 0.75

x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.090 0._68 0.233 0.335 0.625 0.915

_.79 2.39 1.98 1.48 1.01 .39 .09o

k. S8 2.28 1.91 I.b3 .99 .38 .081

k.k3 2.19 1.88 1.kO .96 .36 .078

h.27 2.09 1.81 1.35 .94 .33 .069

5.9? 1.8T 1.67 1.2k .8? .30 .06T

3.52 1.61 1.49 1.11 .76 .26 .0k9

3.1? 1.k9 1.kl 1.Ok .72 .24 .057

3.06 1.47 1.39 1.03 .73 .25 .053

3.06 I.k8 1.37 1.01 .T2 .25 .057

2.96 1.42 1.33 ,99 .70 .25 .065

2.8B 1.42 1.30 .99 .?0 .25 .062

2.93 1.k3 1.33 1.00 .71 .25 .062o

3.12 1.51 1.39 1.05 .?5 .2B .069

3.23 1,56 1.42 1.06 ,71 .28 .067

3.29 1,58 1.k0 1.07 ,75 .27 .OST

3.29 1,61 1,kk 1,08 ,77 ,29 ,065

3._5 1,73 1,51 1.14 .81 ,30 ,07k

3.75 1.88 1.61 1,21 ,86 .33 ,07k

k.03 2.05 1.71 1.28 .90 .35 .07_

h.2h 2.16 1.T8 1.34 .93 .37 .078

k,39 2.23 1.84 1.38 .98 .39 .088

h. S5 2.34 1.92 1.44 1.01 ,hO ,090

h.7h 2.h2 1.97 I._8 1.03 .kl ,090

h.85 2.h6 2.03 1.51 1.07 .kl ,092

r/R = 0.55 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0T090 0.168 0.233 Q:335 Q.6_5 0.915

2.66 1.30 .95 .Tl .61 .31 .093 0

2.64 1.3o .94 .72 .61 ._1 .o93 15

2,53 1,23 .91 ,68 .59 .30 ,091 30

2.36 1.15 .85 ,65 .56 ,28 ,089 45

2,12 1,01 ,76 ,$8 ,51 ,26 .082 60

1,93 .90 ,67 ,51 ,46 ,24 ,078 75

1,79 ,82 .63 ,k? ,43 ,23 ,OT4 90

1.74 .78 .63 .46 .42 .23 .075 105

1.72 .77 ,65 .46 .h2 .22 .074 120

1,66 .75 ,61 ,kS ,41 ,21 .073 135

1,61 .73 .60 ,43 .h0 .20 .074 150

1.68 .77 ,62 ,h6 ,h2 ,21 ,073 165

1.72 .80 .63 .48 .h2 .21 .073 180

1.69 .T6 ,62 .4? ,41 .22 ,073 195

1,68 ,77 ,62 .k? ,41 ,21 ,070 210

1,71 .78 ,63 ,k? ,h2 ,22 .070 225

1.79 .83 .66 .49 .43 .23 .071 240

1.90 .89 .71 .53 o45 .24 .074 255

2,01 .94 ,74 ,55 ,47 .24 .07} 270

2.11 .99 .76 .58 .h9 .26 °07k 285

2,18 1,04 ,79 .61 ,51 ,28 ,077 300

2,33 1.11 .85 .64 ,Sh .29 .OBh 315

2.51 1.22 .91 .68 ,58 .30 .088 330

2.6h 1.29 .94 .71 .60 .30 .088 3W5

Ap, lb/sq in., at-

@-_om' r/R = 0.40 r/R : 0.25 _nom,
eg x/c = x/c = x/c : x/c : x/c = x/c= x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0,042 0.158 0.300 0.800 0.910

0 1.23 .60 .kO .25 .092 .kS .24 .14 .06 -.003 0

18 1,23 .60 ,kO ,25 ,092 .45 ,24 ,lk ,05 -,001 15

30 1.20 .58 .40 ,25 .094 .kS .23 .14 .05 -.003 30

45 1.12 .55 .37 ,24 ,092 .kk .23 ,lk .05 -,001 kS

60 I,oS .51 ,35 ,23 ,092 .42 ,22 ,13 .05 ,003 60

75 1.00 ,h8 .33 ,22 ,091 ,hO ,21 ,12 ,04 -,001 75

90 .90 .hh .30 .21 .087 .36 .19 .11 .0k -.003 90

105 .85 .42 .29 .21 .088 .33 .18 .10 .Ok -.002 105

120 .83 .41 .28 °20 .083 .31 .17 .09 .04 -.001 120

135 .78 .39 .27 .20 .079 .31 .17 .09 .03 -.002 135

150 .75 .37 .26 .19 .07? .29 .16 .09 .Ok -.001 150

165 .76 .38 .26 ,20 ,078 .30 ,1T .10 ,Ok .OOh 165

t80 .78 .39 .27 .20 ,079 ,31 .17 ,10 .05 .OOk 180

195 ,79 ._0 .27 ,20 ,076 ,29 .16 ,09 .04 ,001 195

210 .75 .38 .26 .19 .072 .25 .14 .08 ,03 -.003 210

225 .T2 .36 .25 .19 .071 .22 .12 .07 .03 -.00h 225

240 .74 .37 .27 ,19 .07h .21 .12 .07 .03 -.00# 2h0

255 .78 .39 .27 .19 .073 .23 .12 .08 .03 -.007 255

270 .85 .42 .29 .20 .073 ,26 .13 .09 .03 -.006 270

285 ,91 ,45 .31 .21 .081 .30 .16 ,09 .0h -.009 285

300 .96 .47 .33 .22 .080 .32 .17 .10 .Ok -.OOk 300

315 1.01 ,50 .35 .23 ,084 .36 .20 .12 .05 -.OOh 315

330 1.09 .55 .37 .2h .088 ,39 .21 .13 .05 -,OOh 330

3k5 1.18 .58 .39 ,25 .089 ,kh ,23 .14 ,06 -.001 345
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TABLE 103 - Continued

FLIGHT 80, TRIM LEVEL FLIGHT WITH REARWARD CENTER OF GRAVITY (V = 10 KNOTS)

(b) Section aerodynamic loading

0
15
30
_5

60
75
90

105
120
135
150
165

180
195
210
225
2_0
255
270
285

300
315
330
345

Section aerodynamic loading, Z, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

1.97
I .96
1.94
1.91
1.85
1.68

I .52
1.39
1.33
1.31
1.30
1.37

1.43
1.28
1.12

.98

.91

.98
i.13
1.27

1.43
1.60
1.76
1.95

6.26
6.28
6.15
5.83
5.51

5.25
4.86
4.69
4.54
4.33
_.20

4.21_

_.33

9.51
9.50
9.15

8.60
7.74
7,04
6.55
6.41
6.36

6.14
5.97
6.20
6.37

16.31
15.66
15.21
1_.$5
13.34
11.70
10.88

10.84
10.81
10.49
10.37
10.55
11.20

17.17
16.33
15.41
13.92
12.80
11.88

12.09
114.46
18.87
23.17
24.92
2l,,. 94
22.50

20.67
19.71
19.42
18.30
20.19
24.59
27.11

28.25
29.48
29.50
29.73
30.23

30.54
4.36

_.18
4.03
4.17
k.31
_.55

_.84
5.08
5.37
5.75
6.08

6.25
6.24

6.33

6.60
6.98
7.28
7.65
7.98
8.49

9.08
9.42

11.46
11.41
11.66
12.35
13.25
14.13
14.80

15.37
16.00
16.47
16.85

18.62 30.11
14.54 28.67
13.55 26.32
13.05 23.01
13.30 18.87
15.30 21.83
16.20 21.91

16.77 21.77
17.34 21.83
17.62 21.48
17.70 21.36

21.78
21.64
24.97
30.24
30.21
30.9_
30.79
30.67

30.59
30.21
30.28
30.73

31.20
31.39
31.55
31.58
31.72
32.18
29.74
26.24

24.54
24.16
22.69
21.99

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
1
2
3
4

S
6
7
8
9

10

12.b57
I. 361

.119

.052

.067
-.024

.014
.OOS
.033

.019

.000

-2.851
.01q
.033

-.005
-.010

.005

.029
.000
.005
.019

10

8s=A0 + _-- (An,s cos n@nom

n= 1

+ Bn, s sin n _nom)

n

0 2.926
1 1.493
2 .085
3 -.047

.008
5 -.004
6 .029
7 .008
8 .002

9 .019

10 .019

Flap motion

an, s, deg bn,s, deg

._58

.138

.019

.023
-.008

.008

.025

.004

.004

.008

10

_s=a0+ _-- (an, s cos n tPno m

n= 1

+ bn, s sin n _nom)

Lag motion

0

1
2

3
4
5
6
7
8
9

10

En, deg Fn, deg

7.7]8
-.038 -.038

• 008 .010
-.028 .000

• 015 .012
• 000 -.018

-.OOS .000
-.008 .000

.012 .000
• OOS -.OOS

.005 .012

10

=E0 + _-- (En coSn_nom

n=1

+ F n sin n t_nom)

514



II

II

c.
:+T.,
+-.
0

i

,.-i

c_

©

0
.,-4

[-,

0

[.-,

.t.;.l

c:::l

.,,<

[.-,

+..:3

,.-I

,..?,

[.-,

[-,

o
,-.l

+o:
F+

8

p,

6

.+

..Y

..0

-=

t-..

el

.-.+

,n

,e.

+llll+ll+le

_II

,++ii,,++i+

11,+,,,,+I
_I III II
I

.+1,,+,+,,,
_ III II

+

0

g

+

II

Iiiiiiiiii

_+ I I I I I
I

_d,','''(''(

Z_Z'',''_,"
II

_',''',','''(

_oooo_,oooo

"I'I'I'I'I''I'I'I"

_oooooo_oo

I IIII

_o_ooooocJo

I''''I'I''I''"

_o_oooooo
,+,++++#,++

+ I I I II _ I I II _'..'. ''. •

5m5



TABLE 103 - Concluded

FLIGHT 80, TRIM LEVEL FLIGHT WITH REARWARD CENTER OF GRAVITY (V = 10 KNOTS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 -r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_BOm'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

27O

285

300

315

330

345

736

884

554

166

-51

360

519

964

75

827

622

568

132

428

189

7O2

668

428

45[

360

884

565

143

189

982

1ll4

693

281

223

512

1048

1048

932

1147

1378

949

578

569

776

I147

1287

I155

1122

1097

1048

726

165

132

27

334

-45

-497

-380

-72

777

660

1094

931

1257

732

353

72

579

796

994

931

660

768

4.70

18

-588

-669

-151

144

30

-314

-104

411

1089

1318

1938

1728

1776

1346

965

602

1117

1261

1346

1451

1089

1041

545

-75

-562

-543

-1771

-1534

-1103

-856

-319

525

833

1881

2373

2461

1696

1696

1203

1168

992

1124

1177

1247

1045

235

-654

-1516

-1622

-1622

-2947

-2868

-1972

-868

-32

913

1431

2864

3371

3451

2426

2316

2028

2107

1550

1560

1650

1431

1232

-201

-1634

-2460

-2450

-2609

l_no m •

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

27G

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575

-4465

-4530

-3049

-2365

-2707

-2218

-2544

-1990

-1079

-1144

-835

-883

-981

-1632

-2870

-3521

-3863

-4432

-4514

-4693

-A644

-}456

-3374

-3358

-6935

-7635

-6740

-6121

-6252

-6398

-7928

-8075

-8400

-6642

-6219

-5861

-6935

-8075

-8824

-8580

-7814

-8026

-7212

-8026

-7293

-6838

-6252

-6365

3341

3245

2701

3149

3613

2381

1645

493

973

198I

3117

3053

I789

333

413

909

1869

2973

2509

2845

3005

3197

3789

4253

r/R = 0.825

t_no m ,

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R : 0.15 r/R = 0.50

253 91

327 72

386 175

436 203

506 266

365 120

262 -67

236 -183

379 -94

232 -168

141 -198

128 -195

231 -94

151 -113

16 -202

-158 -297

-78 -282

66 -120

148 -58

122 -34

-67 -184

31 -85

219 67

356 125

Pitch-horn

load, lb

105

104

Ill

116

118

105

82

73

54

29

9

13

19

20

-I

-II

2

20

36

33

39

66

99

112
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TABLE 104

FLIGHT 81, TRIM LEVEL FLIGHT %%qTH P-E_RWAWD CENTER OF GRAVITY (V = 73 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at -

Snore' r/R = 0.95 r/R = 0.90 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

0 8.14 4.97 3.42 2.44 1.36 .6k .122 9.16 4.52 3.12 2.58 1.67 .69 .087 0

15 6.57 4.kl 3.26 2.15 1.12 .53 .C78 7.93 4.03 2.77 2.36 1.46 .58 .036 15

30 5.00 3.78 3.06 1.8] .8k .43 .038 6.33 3.33 2.34 2.05 1.20 .k7 -.016 30

45 4.18 3.44 2.94 1.69 .70 .39 .026 5.39 2.90 2.11 1.87 1.06 .40 -.060 45

60 3.75 ].38 2.89 1.62 .59 .36 .C04 5.01 2.69 2.05 1.76 .98 .36 -.087 60

75 3.23 3.15 2.74 1.52 .k6 .31 -.014 k.44 2.36 1.80 1.68 .87 .29 -.130 ?5

90 1.91 2.35 2.34 1.30 .28 .25 -.032 k. Ok 2.11 1.51 1.5k .75 .24 -.159 90

105 5.7k 4.85 3.74 2.2k .86 .42 .C02 ].97 2.13 1.65 1.68 .9k .37 -.128 105

120 3.98 3.TO 3.15 1.92 .75 .k2 .020 6.kO 3.62 2.56 2.27 1.25 .4k -.101 120

135 5.09 2.90 2.64 1.53 .55 .36 .018 k.91 2.87 2.01 1.82 1.03 .39 -.097 135

150 2.55 2.43 2.21 1.28 .46 .3k .C16 k.22 2.29 1.65 1.50 .85 .35 -°083 150

165 2.59 2.24 2.11 1.25 .49 .36 .C36 k.13 2.20 1.57 1.k2 .85 .]6 -.Oa3 165

190 3.28 2.62 2.26 1.k2 .65 .41 .068 k.72 2.52 1.81 1.55 .96 .kk -.005 180

195 3.8] 2.86 2.38 1.53 .78 .45 .086 5.kl 2.88 1.96 1.66 1.07 .k8 .059 195

210 k.23 2.98 2.38 1.58 .85 .46 .09_ S.62 2.94 1.98 1.65 1.09 .k8 .072 210

225 _.47 3.03 2.32 1.63 .89 .k8 .102 5.82 3.03 2.05 1.69 1.13 .51 .099 225

240 _.95 3.26 2.40 1.70 .97 .50 .112 6.33 3.26 2.15 1.79 1.21 .56 .112 24C

255 5.24 3.38 2.k4 1.76 1.02 .52 .118 6.81 3.44 2.26 1.87 1.28 .58 .110 255

270 5.95 3.71 2.65 1.90 1.1k .56 .134 ?.55 3.73 2.46 2.02 1.39 .63 .121 270

285 6.63 4.05 2.82 2.04 1.24 .58 .137 7.14 3.58 2.3k 1.91 1.34 .58 .103 285

300 k.83 3.09 2.22 1.52 .86 .k2 .076 5.53 2.75 1.77 1.51 1.02 .47 .012 300

315 5.40 3.44 2._5 1.71 .96 .47 .098 5.96 3.03 1.96 1.69 1.15 .53 .094 315

330 6.57 4.08 2.88 2.04 1.16 .55 .112 7.12 3.62 2.40 2.03 1.36 .62 .108 330

3k5 7.79 4.69 3.27 2.3k 1.33 .62 .130 8.51 4.26 2.82 2.kO 1.59 .69 .110 345

Ap, lb/sq in., at -

Snore' r/R = 0.85

deg x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.040 0.090 0.130 0.168 0.233

0 9.81 6.12 2.97 3.32 2.64 2.k3 1.57

15 7.85 5.48 2.58 2.95 2.36 2.17 1.k4

30 6.55 4.64 1.99 2.47 2.01 1.86 1.21

kS 5.81 4.20 1.69 2.18 1.81 1.68 1.07

60 5.39 3.86 1.52 2.00 1.71 1.59 1.00

75 k.76 3.33 1.21 i.86 1.50 1.37 .88

90 4.47 _.06 1.20 1.65 1.33 1.2_ .88

105 4.63 3.19 1.21 1.68 1.40 1.31 .83

120 4.57 3.28 1.42 1.91 1.61 1.55 1.02

135 6.32 k. S6 2.12 2.k4 1.99 1.75 1.12

150 5.02 3.53 1.38 1.90 1.55 I.k3 .95

165 4.91 3.42 1.29 1.87 1.52 1.36 .92

180 5.40 3.75 1.49 2.07 1.68 1.51 1.02

195 5.88 k.17 1.72 2.28 1.81 1.66 1.12

210 5.98 _.14 1.70 2.28 1.81 1.68 1.12

225 6.11 _.22 1.69 2.32 1.84 1.71 1.13

24C 6.61 4.51 1.87 2.k9 1.93 1.82 1.20

255 7.10 4.78 2.03 2.65 2.05 1.9] 1.26

270 7.43 5.07 2.20 2.79 2.16 2.05 1.33

285 5.28 3.49 1.16 1.93 1.45 I.q8 .97

330 5.26 3.50 1.17 1.91 1.k5 I._6 .91

315 5.71 _.81 1.38 2.07 1.58 1.59 .99

330 7.00 4.81 1.98 2.59 2.00 1.9_ 1.24

345 8.62 5.73 2.66 3.14 2.46 2.30 1.48

x/c = x/c = x/c = x/c =
0.335 0.500 0,625 0.769

x/c = deg

0.915

• 82 .67 .32 .113 0

• 68 .56 .25 .O?k IS

.52 .kS .19 .030 30

• _2 .38 .13 -.001 45

.3h .31 .09 -.026 60

.22 .24 .05 -.058 75

. 15 .20 .03 -.073 90

.21 .26 .07 -.055 105

.35 .37 .lk -.036 120

• 36 .37 .lk -.019 135

.29 .36 .16 -.003 150

• 31 .39 .19 -.005 165

.40 .45 .23 .026 180

.kS .50 .27 .037 195

.50 .50 .27 .047 210

.5k .52 .28 .062 225

.60 .55 .30 .080 240

•66 .58 .32 .093 255

.72 .60 .31 .103 270

.49 .42 .21 .037 285

.k9 .kl .20 .049 300

.5k .kk .22 .068 315

.69 .52 .28 .093 330

•79 .62 .32 .I05 345

537



TABLE 104 - Continued

FLIGHT 81, TRIM LEVEL FLIGHT WITH REARWARD CENTER OF GRAVITY (V = 73 KNOTS)

(a) "Differential pressures - Concluded

_nom _

deg

0

15

3C

45

60

75

9C

105

120

135

150

165

IBO

195

210

225

24O

255

270

285

300

315

330

345

Ap, Ib/sq in., at-

r/R = 0.75

x/c = x/c = x/c = x/c = XlC = x/c = x/c =

0.017 0.090 0.168 0.233 0.335 0.6_ 0.915

6.10 3.31 2.55 1.91 1.4h .56 .103

6.35 3.12 2.45 1.84 1.32 .k9 .086

6.00 2.79 2.26 t.69 1.19 .k3 .070

5.kk 2.55 2.16 1.63 1.09 .kO .068

4.98 2.43 2.10 1.58 1.03 .36 .012

• .51 2.17 1.95 1.h5 .90 .30 .026

3.9k 1.83 1.78 1.33 .79 .25 .04k

3.75 1.86 1.81 1.36 .81 .29 .066

k.25 2.26 2.10 1.58 .99 .36 .082

k.k2 2.27 2.13 1.60 1.04 .37 .089

h._2 2.26 2.Oh 1.5k 1.03 .kO .112

5.03 2.72 2.29 1.67 1.15 .kl .131

5.32 2.72 2.31 1.69 1.22 .k6 .129

5.55 2.83 2.31 1.71 1.2k .k7 .131

5.56 2.77 2.22 !.65 1.20 ,k6 .131

5.k7 2.73 2,17 1.61 1.19 .k8 .135

5.55 2.87 2.23 1.66 1.25 .51 .129

5.73 3.Oh 2.30 1.69 1.27 .52 .133

5.34 2.19 1.69 1.21 .90 .3k .060

4.60 1.95 1.56 1.15 .87 .3h .075

k. O5 1.88 1.51 1.13 .83 .32 .072

3.86 1.91 1.55 1.17 .89 .36 .075

k.3k 2.37 1.87 1.h3 1.11 .kS .095

5.10 2.91 2.26 1.72 1.32 .5k .109

r/R = 0.55 ChOre'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.0_0 0.168 0.233 0.335 0.625 0.915

3.20 1.57 1.13 .87 .72 .40 .105 O

3.14 1.Sh 1.12 .85 .71 .39 .107 15

3.09 1.50 1.10 .83 .70 .39 .11k 30

3.11 1.53 1.11 .83 .70 .39 .123 k5

3.02 1.50 1.07 .81 .69 .37 .126 60

2.73 1.35 .96 .72 .6k .35 .127 75

2.62 1.27 .93 .67 .62 .3k .130 90

2.86 I.h5 1.00 .76 .66 .35 .lkl 105

3.33 1.72 1.21 .90 .77 .hl .150 120

3.35 1.72 1.2k .95 .82 .h2 .150 135

3.55 1.81 1.31 1.00 .85 .k3 .151 150

3.47 1.78 1.28 .98 .83 .kk .156 165

3.30 1.70 1.2h .95 .81 .k2 .125 180

3.09 1.59 1.17 .91 .76 .37 .105 195

2.72 1.38 I.Ok .78 .66 .33 .089 210

2.43 1.21 .92 .70 .59 .30 .075 225

2.18 1.06 .85 .63 .52 .25 .059 2kO

1.91 .90 .73 .55 .46 .2k .Ok7 255

1.72 .78 .66 .50 .hi .21 .036 270

1.53 .65 .56 .kl .36 .20 .028 285

1.h7 .63 .55 .40 .35 .17 .032 300

1.63 .73 .60 .hh .37 .21 .Ok2 315

2.15 1.00 .78 .58 .48 .26 .066 330

2.77 1.3h .98 .75 .61 .32 .087 3kS

Ap, Ib/sq in., at -

_nom' r/R = 0.40 r/R = 0.25 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0,042 0,158 0,300 0,600 0,910 0,042 0,158 0,300 0,600 0.010

0 1.06 .52 .36 .25 .090 -.05 .01 .02 .02 -.018 O

15 1.27 .59 .kO .26 .096 .05 .Oh .03 .03 -.012 15

30 1.31 .61 .k2 .27 .1Oh .47 .2h .lh .06 .001 30

KS 1.39 .6h .kS .28 .llh .hl .22 .13 .06 .003 kS

60 I.k9 .68 .kS .29 .116 .5h .28 .16 .07 .008 60

75 1.h7 .66 .h7 .28 .110 .59 .31 .18 .07 .012 75

90 1.k3 .66 .46 .28 .116 .62 .32 .19 .07 .013 90

105 1.50 .70 .h9 .31 .127 .69 .38 .22 .09 .019 105

120 1.78 .85 .59 .35 .139 .87 .h5 .28 .12 .027 120

135 2.07 .99 .66 .hO .lk7 1.02 .55 .3k .14 .03h 135

150 2.05 1.00 .66 .39 .Ik3 1.26 .6k .39 .16 .038 150

165 1.95 .97 .65 .39 .131 1.2h .6k .tO .16 .037 165

180 1.96 .98 .6h .37 .120 1.06 .58 .36 .16 .03h 180

195 1.76 .90 .59 .35 .112 .85 .h6 .29 .12 .025 195

210 1.47 .76 .49 .30 .098 .58 .31 .19 .08 .009 210

225 1.18 .60 .hO .25 .080 .33 .18 .09 .03 -.009 225

240 .91 .h7 .31 .21 .066 .16 .09 .Oh .OO -.018 2kO

255 .68 .36 .2h .17 .051 .06 .03 .01 -.01 -.022 255

270 .51 .28 .19 .15 .Ok7 .02 .01 .O0 -.02 -.025 270

285 .39 .23 .15 .13 .Oh7 .01 .01 .OO -.01 -.025 285

300 .39 .20 .15 .lk .Ok7 .OO .01 .01 -.01 -.025 300

315 .hl .22 .17 .15 .059 .02 .03 .01 .OO -.019 315

330 .53 .28 .21 .18 .072 .02 .03 .02 .02 -.013 330

3h5 .76 .38 .28 .22 .08h -.05 .01 .01 .01 -.015 3k5

518



TABLE 104 - Continued

FLIGHT 81, TRIM LEVEL FLIGHT WITH REARWARD CENTER OF GRAVITY (V = 73 KNOTS)

(b) Section aerodynamic loading

_qom,

aeg

0
15
3O
_5
60
75

90
105
120
135
150

165
180
195
210
225
243
255

270
285
30O
315
330
3_5

r/R = 0.25

.05

.37
2.02
1.86

2.36
2.58
2.68
3.17
3.97

4.71
5.57
5.57
5.01
k.O0

2.65
1.29

.52

.03

-.11

-.12

-.08

.09

.20

-.05

Section aerodynamic loading, l, lb/in., at-

r/a =0.40

5.67
6.39
6.64
6.99

7.40
7.23
7.18
7.66
9.00

10.25

10.21
9.87

9.76

8.9_
7.56
6.12
4.82

3.76

3.02

2.51

2._6

2.74

3.38

r/R = 0.55

11.56
11.38
11.20
11.31

11.02
10_10

9.75
10.59
12.33

12.69
13.21

13.09
12.50

11.55
10.09

8.98

7.97
7.01
6.22

5._

5.16

5.84

7.66

9.79

r/R = 0.75

21.97

20.90
18._9
17.57
16.31
lk.64
12.87

13.16

15.69
16.17
16.13
18.16
18.89

19.41
18.96
18.82
19.55
20.15

15.09

13.93

13.15

13.5_
16._,0
19.70

r/R :085

25.75

22.07
18.09
15.82
14._0
12.17
!1.39

11.85
13.86
17.11
13.78
13.54

15.27
16.86
16.94
17.29
18.53
19.77
20.88

1_.16
13.87

15.22
19.19
23.56

r/R = o.go

28.48
24.86
20.24
17.53
16.23
lk.09
12.22

13.97
20.91
16.76
13.93
13.80

15.99
18.09
18.44
19.25
20.66
21.82

23.81

22.53

17.41
19.34
23.08
26.92

r/R = 0.95

27.43
23.55
19.49
17.42
16.31
!k.55
10.83

22.55
18.38
1_.72
12.46

12._0
lk.62
16.36
17.15
17.59
18.82
19.56

21.60
23.33
17.24
19.26
22.93
26.39

(c) Harmonic analysis of blade root motions

Pitch motion

0

I

2

3

4
5

6
7

8

9
IO

An, s, deg

11.572
2.685

.048

.071

.071
-.019

.005

.010
-.01_

.005

.033

Bn, s, deg

-6.059

.086

.043

-.033

-.029

.053

.024

.024

.000

.014

i0

0s =A0 + >-- (An, s cos n_nom

n=l

+ Bn, s sin n t_nom)

2

3
4
5
6

7

8
9

10

Flap motion

an, s, deg bn, s, deg

2.885

2.106

-.01_

.122

.05_

.031

.023

.021

.002

.023

.008

.128
-.012

-.039
.070

-.033
.050
.014
.017

.012

. OO0

10

fls=a0+ Z (an, sC°Sn_no m

n=l

+ bn, s sin n _'nom)

Lag motion

0

1
2
3

k
5
6
7
8
9

10

En, deg Fn, deg

5.925
-,092 -.102

-.008 .005

• 022 -.002
-.002 -.022

.000 -.012
-.018 .012
-.010 -.002

.000 .002

-.005 .025
.015 .012

10

=E 0+ _ (E n coSn_nom

n= l

+ F n sin n _nom)

519
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TABLE 104 - Concluded

FLIGHT 81, TRIM LEVEL FLIGHT WITH REARWARD CENTER OF GRAVITY (V = 73 KNOTS)

(e) Flapwise bending moment

_nom'

deg

0

15

30

65

6O

75

90

105

120

135

150

165

180

195

210

225

260

255

270

285

300

315

330

345

Flapwise bending moment, in-lb, at -

r/H = 0.150 r/R = 0.275 r/R = 0.875 -r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

-656

290

1237

518

-265

108

5O7

-382

-724

-1283

-562

1088

154

-610

-200

1601

1088

1271

906

701

598

1123

76

325

355

1155

1662

1320

565

190

190

-786

-1642

-1906

-941

355

-421

-1411

-664

759

1493

1769

1667

1868

2285

2318

1889

627

-624

-81

759

633

-54

-669

-1347

-2170

-3589

-3256

-1745

-1031

-1320

-2359

-1866

-868

841

1148

1573

1998

2676

2296

1672

-588

-836

-569

261

699

70

-626

-1981

-2668

-4080

-3240

-1867

-1876

-1800

-2181

-2286

-1637

576

1291

2112

2865

3285

2789

1406

-645

-2979

-2900

-2269

-1079

-656

-1961

-3842

-5179

-6959

-3991

-3824

-4132

-3525

-2795

-3631

-3155

-1703

391

1896

3163

2761

1667

-894

-2091

-4895

-4955

-4378

-2438

-1423

-2905

-4955

-6965

-5582

-6965

-5681

-5811

-5623

-4547

-5273

-5373

-4259

-657

1990

3663

2766

678

-2398

-3592

I_nom '

deg

0

15

30

65

60

75

90

105

120

135

150

165

180

195

210

225

24O

255

270

285

3OO

315

33O

365

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-6657

-9713

-10315

-8378

-8085

-3982

-UI7

-2582

430

2579

723

1976

3279

2762

3393

2025

-1573

-3331

-6829

-6815

-8394

-9159

-8833

-7319

-9068

-12389

-12731

-9784

-7098

-3960

-2833

-4347

-6689

-5503

-6917

-1677

1205

895

-1256

-6591

-8010

-8696

-9621

-I0012

-10777

-9117

-7652

-7359

13o9

429

-611

1117

6205

614L

5725

6365

2717

1677

4717

7213

9613

10733

7373

3853

2961

1437

1197

1361

1997

3605

5229

6733

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

260

255

270

285

300

315

330

365

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15

588

509

372

543

698

673

450

531

768

546

-3

-324

r/R : 0.50

550

307

309

378

650

577

361

635

521

266

-261

-500

Pitch-horn

load, lb

-313 -457

-214 -383

-267 -446

-96 -536

135 -632

-5 -656

173 -294

-77 -396

-k78 -723

-535 -613

-135 -268

466 265

154

136

126

151

163

146

123

99

77

24

-26

-39

-33

-30

-42

-16

-2

16

29

31

30

6t

89

145

521



TABLE 105

FLIGHT 82, TRIM LEVEL FLIGHT WITH REARWARD CENTER OF GRAVITY (V - 103 KNOTS)

(a) Differential pressures

Ap, lb/sq in., at -

Snom' r/R = 0.95

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =
0,017 0.09_ 0.168 0.233 0.335 0.625 0.915

0 10.61 5.59 3.78 2.11 1.60 .66 .169

15 9.29 5.67 3.83 2.68 1.k9 .65 .096

30 7.5k 5.25 3.85 2.kk 1.23 .57 .07k

kS 5.86 k.72 3.70 2.20

60 k.62 k.3k 3.66 1.98

75 3.76 k.lk 3.61 1.8k

90 3.17 3.81 3.35 1.72

105 2.85 3.63 3.26 1.7k

120 2.16 2.76 2.78 1.k6

135 2.07 2.62 2.51 1.31

150 2.05 2.50 2.26 1.2k

165 2.57 2.5k 2.33 1.35

180 3.73 3.06 2.62 1.65

195 k.36 3.28 2.6k 1.73

210 k.72 3.33 2.5k 1.72

225 k.91 3.27 2.kO 1.67

.95 .k8 .026

.72 .39 -.016

• 5k .31 -.Okk

.39 .27 -.056

.37 .26 -.Okk

• 32 .28 -.022

.33 .30 -.026

• 37 .32 .010

• 52 .38 .Ok6

.78 .k8 .086

.92 .52 .100

• 96 .52 .107

.96 .52 .Ilk

2kO 5.11 3.33 2.36 1.70 1.00 .53 .129

255 5.k6 3.33 2.38 1.7k 1.06 .53 .13k

270 5.71 3.kk 2.k2 1.77 1.10 .52 .133

285 6.Ok 3.7k 2.51 1.85 1.16 .53 .13k

300 6.37 3.80 2.60 1.92 1.21 .52 .13k

315 6.52 3.88 2.66 1.9k 1.17 .50 .133

330 9.36 k.78 3.21 2.33 I.kk .6k .165

3k5 10.k6 5.19 3.k9 2.k8 1.50 .62 .173

r/R = 0.90 _nom'

x/c = x/c = x/c = x/c = x/e = x/c = x/c = deg
0.017 0.090 0.168 0,233 0.335 0.625 0.915

11.35 k.97 3.kO 2.81 1.87

10.82 k.96 3.38 2.8k 1.85

8.83 k. Sk 3.18 2.69 1.66

7.29 3.93 2.87 2.k6 1.kk

5.9k 3.38 2.5k 2.25 1.22

k.97 2.8k 2.29 2.07 1.05

k.25 2.39 2.10 1.85 .88

3.65 2.05 1.89 1.72 .8k

3.79 2.17 1.81 1.71 .8k

3.65 2.02 1.68 1.53 .80

3.56 1.96 1.63 l.kO .78

k.08 2.26 1.7k 1.50 .89

5.22 2.88 2.15 1.79 1.13

6.05 3.2k 2.2k 1.88 1.2k

6.21 3.2k 2.23 1.82 1.23

6.23 3.21 2.15 1.75 1.21

6.k2 3.26 2.17 !.75 1.2k

6.39 3.35 2.18 1.76 1.27

6.09 3.37 2.15 1.76 1.26

6.37 3.kl 2.17 1.76 1.27

8.53 3.kO 2.18 1.77 1.27

6.12 3.kk 2.18 1.83 1.29

8.70 k. lk 2.75 2.29 1.60

.Tk .181 0

.73 .108 15

.6k .Ok5 30

.51 -.032 k5

.kl -.101 60

.31 -.16k 75

• 22 -.215 90

.25 -.220 105

• 29 -.195 120

.29 -.170 135

• 31 -.130 150

• kO -.016 165

.52 .060 180

.55 .070 195

•55 .085 210

• 55 .108 225

• 56 .126 2kO

•55 .Ik6 255

.55 .lkl 270

• 56 .Ik3 285

• 55 .!k8 300

.58 .137 315

• 68 .16k 330

11.30 k.63 3.12 2.55 1.76 .71 .195 3k5

Ap, lb/sq in., at -

i/Jnom

deg x/c : x/c = x/c : x/c =
0.017 0.040 0.090 0.130

r/R = 0.85

x/c = x/c =
0.168 0.233

0 11.38 6.70 3.35 3.71 2.92 2.71

15 10.81 6.5k 3.29 3.61 2.88 2.6k

30 9.38 6.19 3.03 3.35 2.70 2.k3

kS 7.k6 5.kl 2,57 2.93 2.kl 2.16

60 6.17 k.51 2.02 2.k7 2.Ok 1.91

75 5.27 3.8k 1.61 2.09 1.82 !.6_

90 k.k8 3.11 1.26 1.82 1.5k 1.35

105 k.16 2.88 1.16 1.56 I.kk 1.26

120 k.83 3.k3 1.5k 1.95 1.66 1.k6

135 k.58 3.20 1.3k 1.83 1.53 1.36

150 k.56 3.1k 1.21 1.76 1.51 1.28

165 5.10 3.56 1.kO 1.98 1.65 1.k6

180 6.09 k.31 1.85 2.kl 1.97 1.76

195 6.68 k.67 2.07 2.59 2.08 1.89

210 6.68 k.57 1.93 2.52 2.00 1.86

225 6.57 k.k3 1.82 2.k6 1.91 1.83

2kO 6.61 k.k3 1.78 2.k6 1.90 1.83

255 6.55 k.k2 1.73 2.k3 1.85 1.81

270 6.35 k.26 1.61 2.3k 1.78 1.77

285 6.28 k.21 1.58 2.31 1.73 1.7k

300 5.93 3.92 1.38 2.13 1.61 1.6k

315 6.38 k.29 1.61 2.33 1.76 1.77

330 7.80 5.3_ 2.3k 2.93 2.26 2.17

3k5 10.38 6.12 2.88 3.39 2.6k 2.k8

x/c = x/c = x/c = x/c =
0.335 0.500 0.625 0.769

1.76 .95 .7k .39

1.72 .88 .70 .3k

1.58 .77 .60 .27

1.39 .60 .k8 .18

1.17 .kk .36 .10

1.00 .28 .26 .03

• 79 .13 .16 -.02

.75 .I0 .17 .00

• 88 .17 .2k .06

.88 .17 .28 .08

.Sk .19 .31 .12

.97 .32 .k2 .23

1.17 .k? .55 .32

1.26 .5k o61 .3k

1.22 .56 .59 .3k

1.19 .59 .59 .3k

1.19 .61 .58 .32

1.16 .62 .55 .29

1.10 .60 .50 .26

1.08 .59 .k8 .25

1.00 .56 .k3 .23

1.09 .61 ._7 .2k

1.39 .79 .59 .31

1.60 .87 .68 .35

t_/no m ,

x/c = deg

0.915

.167 0

.126 15

.076 30

.020 kS

-.029 60

-.077 75

-.116 90

-.I02 105

-.083 120

-.Ok6 135

-.037 150

-.006 165

• 030 180

• 0_9 195

.066 210

.082 225

.091 2kO

.093 255

• 089 270

.093 285

.093 300

.091 315

.126 330

.1k9 3k5
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TARLE 105 - Continued

FLIGHT 82, TRIM LEVEL FLIGHT WITH REARWARD CENTER OF GRAVITY (V = 103 KNOTS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 Snore'

deg x/c = x/c = x/c = xlc = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0.335 0,625 0.915 0.017 O,O_Q 0.168 0,233 0.335 0.625 0.915

0 6.12 3.3_ 2.5_ 1.93 I._ .59 .101 2.51 1.20 .91 .69 .59 .3U .095 0

15 6.90 3.49 2.70 2.05 1.49 .59 .091 2.93 1._5 1.05 .81 .67 .38 .113 15

30 6.95 3.41 2.69 2.01 1.k2 .55 .071 3.20 1.58 1.13 .87 .73 .kl .127 30

kS 6.59 3.17 2.56 1.92 1.31 .k8 .052 3.18 1.58 1.12 .86 .72 .39 .1_0 45

60 5.81 2.66 2.32 1.73 1.11 .39 .036 2.95 1.46 1.04 .79 .69 .37 .142 60

75 k,.93 2.23 2.08 1.55 .9k .31 -.027 2.51 1.23 .89 .65 .59 .34 .142 75

90 4.11 1.87 1.86 1.38 .77 .22 .010 2.39 1.17 .88 .62 .57 .33 .143 90

105 3.$7 1.7_ 1.8_ 1.37 .Tk .23 .038 2.73 1.k2 .99 .72 .6_ .37 .164 105

120 3.79 1.97 2.03 1.52 .88 .30 .066 3.Sk 1.87 1.28 .97 .04 .k3 .18_ 120

135 4.37 2.47 2.33 1.72 1.06 .37 .089 3.97 2.13 1.47 1.13 .97 .49 .192 135

156 4.80 2.51 2.31 1.69 1.07 .38 .12k 4.13 2.17 1.53 1.19 .99 .50 .20k 150

165 4.95 2.60 2.31 1.71 1.13 .43 .129 4.12 2.19 1.55 1.18 1.02 .52 .179 165

180 5.36 2.95 2._6 1.82 1.29 .51 .145 4.24 2.41 1.75 1.35 1.15 .5k .170 180

195 5.74 3.07 2.k6 1.81 1.29 .51 .lk2 5.20 2.66 1.84 1.43 1.16 .$4 .173 195

210 5.76 2.89 2.29 1.68 1.22 .48 .136 k.O7 2.10 1.51 1.16 .96 .45 .134 210

225 5.50 2.71 2.12 1.55 1.15 .47 .133 3.23 1,61 1.20 .92 .75 .35 .101 225

240 5.18 2.60 2.00 1._6 1.10 .44 .110 2.kO 1.17 .95 .71 .58 .28 .084 240

255 4.90 2.kl 1.8k 1.34 1.02 .39 .101 1.30 .88 .85 .58 ._3 .22 .083 255

270 k.63 2.21 1.69 1.23 .93 .35 .093 .3k .31 .47 .39 .kO °19 .061 270

285 _.30 1.99 1.55 1.13 .87 .32 .099 °_6 .04 .16 .08 .11 .08 .058 285

300 3.97 1.71 1.34 .98 .74 .26 .059 .58 .16 .24 .lk .13 .09 .024 300

315 3.76 1.90 I.k9 1.11 .86 .33 .063 .90 .32 .35 .2k .22 .13 .028 315

330 4.kO 2.43 1.88 1.42 1.07 .43 .087 1._9 .63 .55 .39 .34 .20 .Ok9 330

5_5 5.24 2.95 2.25 1.68 1.27 .$1 .093 2.16 1.00 .78 .58 .49 .28 .074 3k5

,Xp, lb/sq in., at -

Snom' r/R = 0.40 r/R = 0.25 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

0 .42 .25 .19 .19 .077 -.02 .02 .01 .02 .000 0

18 .56 .30 .22 .20 .090 .10 .07 .04 .02 .000 15

30 .97 .42 .33 .23 .106 -.02 .03 .02 .02 .000 30

45 1.29 .54 .41 .26 .116 .43 .22 .13 .06 .005 45

60 1.38 .58 .4_ .27 .12_ .42 .22 .11 .05 .006 60

75 1.79 .59 .42 .26 .110 .41 .22 .12 .04 .OOS 75

90 1.27 .56 .42 .27 .120 .48 .27 .14 .05 .010 90

105 1.53 .72 .$1 .32 .147 .78 .k3 .25 .10 .035 105

120 2.01 .95 .68 .kO .163 1.16 .6_ .37 .16 .048 120

135 2.54 1.22 .84 .48 .18k 1.51 .00 .47 .20 .064 135

150 2.77 1.35 .90 .S1 .179 1.79 .92 .56 .23 .071 150

165 2.71 1.37 .91 .51 .171 2.01 1.07 .66 .28 .080 165

180 2.61 1.32 .86 .k9 .161 1.82 .95 .60 .27 .073 180

195 2.19 1.12 .73 .42 .135 1.25 .67 .k3 .18 .055 198
• 55 .39 .19 .07 .024 210210 1.5k .79 .51 .32 .10_

225 .95 .SO .34 .23 .067 .28 .19 .02 -.01 -.008 225

240 .59 .39 .36 .18 .02k .01 -.02 -.05 -.Ok -.03,1 240

255 .12 .16 .20 .22 .059 .00 -.04 -.07 -.08 -.090 255

270 .10 .17 .16 .14 .090 -.02 -.Ok -.07 -.10 -.213 270

285 .14 .15 .13 .18 .OkS -.02 -.03 -.OS -.11 -.186 285

300 .06 .OS .03 .12 .061 -.02 -.02 -.OS -.lk -.109 300

315 .08 .08 .09 .13 .051 -.02 -.01 -.03 -.10 -.042 315

330 .21 .15 .13 .16 .068 -.07 -.03 -.02 -.03 -.022 330

345 .k3 .23 .20 .19 .071 -.03 -.01 .00 .01 -.013 345
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TABLE 105 - Continued

FLIGHT 82, TRIM LEVEL FLIGHT WITH REARWARD CENTER OF GRAVITY (V = 103 KNOTS)

(b) Section aerodynamic loading

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

_qom,
aeg

o
15
30

45
60
75

9o
IO5
12o
135
15o
165

18o
195
21o
225
240
255

270
285
300
315
330
345

.14

.54

.22
i.88
1.74
1.72
2.10
3.61
5.39

6.88
8.08
9.38
8.$6
5.95
2.76

.75
-.51

-I.07
-1.72
-I.57
-I.46

-.89
-.47

-.03

3.19

3.70
5.21
6._13
6.80
6.$3

6.50
7.97

10.26
12.70
13.68
13.60
13.02

10.98

9.34
10.83
11.70
11.65
10.93

9.50

9.18
10.51
13.34
IS.Ik
15.59

15.79
!1.08
18.36

7.89 14.81
5.15 11.58
4.02 8.88

2.64 6.63
2.15 k.18
2.14 1.68
1.20 2.03
1.50 3.30

2.24 5.38

3.16 7.79

22.20
23.39
22.77
21.08
18.20
15.26

12.82
12.29
14.08
16.76
17.32
18.05
20.15

20.56
19.59

18.52
17.51
16.14
14.87
13.70

11.80
12.98
16.33
19.42

29.22
28.16

25.14
21.05
17.16
14.17
11.17
10.53
12.88
12.52
12.27

14.41
17.92
19.52
19.011
18.62
18.55
18.09

17.19
16.86
15.56
16.99
21.75

26.35

32.53
31.70

28.00
23.76

19.92
16.71
13.94
12.67
13.13
12.45

12.31
14.57
18.72
20.54
20.62
20.k7
20.91

21.17
20.87
21.21
22.74
21.29

26.92
30.99

31.8k

30.36
27.01
23.06
20.01
17.84
15.75
15.11
12.61

11,99
11.79
13.38
17.09
18.65
19.03
18.89

19.31
19.87
20.35
21.37
21.98

22.04
28.12
30.11

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
I

2

3
4
5

6
7

8

9
I0

14.056
3.594
-.062

.010

.019
-.119

.038

.014

.010

.045

.01_

-8.787
.105

.086
- .067

.005

.o3_
.Ok3
.019

.005
.000

10

Os=AO + _ (An,sC°SntPnom

n=l

+ Bn,s sin n _nom)

n

0 3.308
1 1.435
2 -.083

3 .062
k .058

5 -.014
6 .025
7 .000

8 .021
9 .008

10 -.008

Flap motion

an, s, deg bn,s, deg

.080
-.349
-. 149

.039
-.041

.017

.008
-.004

.019
-.017

10

_3s= a0 + Z (an, s cos nt_no m

n= 1

+ bn, s sin n t_nom)

Lag motion

0
I
2
3
4
5

6
7
8

9
I0

E n, deg Fn, deg

8.228
-.228 -.122

.038 .010
• 035 .008
• 002 -.035

.000 -.022
• 000 .008
.008 .015

-.005 .008
-.005 -.020
-.022 .000

10

_ =E0+ _ (Enc°Snt_nom

n= 1

+ F n sin n _nom)
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TABLE 105 - Concluded

FLIGHT 82, TRIM LEVEL FLIGHT WITH REARWARD CENTER OF GRAVITY (V = 103 KNOTS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

260

255

270

285

300

315

330

365

863

1137

1182

1730

795

875

464

42

-870

-1246

-416

-26

-1041

-368

943

1935

2015

1935

1633

761

II_7

464

122

-1120

1782

2642

3135

2607

1708

767

5O

-1130

-2120

-2376

-1823

-1733

-2277

-1733

-I07

1353

2335

2789

2879

3201

3110

2153

858

866

1168

2206

3066

2650

1646

-172

-1410

-2976

-3960

-6005

-3462

-3046

-3101

-3028

-1781

127

1591

2531

3137

3826

3365

2332

652

1003

997

2122

2963

2666

1598

-282

-1962

-3668

-6613

-6660

-6021

-3802

-3525

-3745

-3230

-1102

997

2819

6240

5032

6221

2876

1266

1321

-1058

-669

552

1239

396

-1162

-6385

-5193

-6215

-5766

-6074

-6206

-6259

-6259

-6076

-3953

-llll

1916

6266

5069

4206

2111

1547

-310

-2960

-2930

-1106

-224

-662

-2731

-5915

-1358

-1328

-7388

-8293

-8771

-8313

-7845

-7786

-6156

-3029

1368

6125

6572

4115

2176

1209

-1806

t_no m ,

deg

0

15

30

45

60

75

90

105

12o

135

150

165

18¢;

195

21o

225

24c

255

2?0

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-9255

-10769

-10297

-8832

-3671

-138

1278

2238

2190

2890

3508

5429

619_

5918

4566

1229

-313_

-6667

-7985

-11502

-10216

-7009

-7578

-6618

-14167

-17029

-14717

-10729

-2719

-961

-1775

-3972

-5486

-3500

-602

3321

4868

3875

-179

-5438

-9817

-13545

-14310

-13122

-10452

-7652

-8791

-9394

-1936

-4416

-3632

3632

7472

9344

7296

3360

2592

3600

7920

10816

13506

12640

9152

5232

2000

-1120

-2224

?04

2272

4352

384

_nom '

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at -

r/R = 0.15 r/R = 0.50

296 250

938 770

966 793

960 668

1062 888

1150 933

913 842

707 632

741 431

371 234

-303 -386

-913 -852

-720 -694

-498 -532

-358 -610

-393 -804

-67 -581

232 -559

148 -762

19 -834

-81 -531

172 -285

316 19

62 197

Pitch-horn

load, Ib

115

170

196

181

189

189

162

103

61

6

-64

-99

-83

-57

-58

-69

-1

40

38

32

64

122

131

79
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TABLE 106

FLIGHT 83, COLLECTIVE PULL-UP FROM LEVEL FLIGHT

(SEE FIG 19, t = 17 SECONDS)

(a) Differential pressurem

_p, lb/sq in., at -

r/R = 0.95 r/R = 0.00 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = XlC = XlC = x/c = x/c = x/c = x/c = x/c = deg
0.017 0,090. 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.91_

6 _,57 3.55 2.89 1.68 .78 .37 .042 5.96 3.00 2.21 1.92 1.29 .43 -.007 6

21 3.57 3.03 2.65 1.49 .56 .30 .025 4.71 2.43 1.77 1.67 1.08 .36 -.057 21

36 2.91 2.72 2.55 1.29 ._0 .25 .008 3.92 2.07 1.58 1.50 .93 .29 -.I03 36

51 2.56 2.72 2.61 1.53 .3] .24 -.006 ].68 1.89 1.56 1.54 ._8 .28 -.136 51

66 2.42 2.71 2.61 1.50 .29 .22 -.015 5.40 1.63 I._6 1.45 .86 .23 -.171 66

81 2.40 2.85 2.73 I._7 .40 .25 -.014 3.23 1.66 1.56 1.51 .87 .26 -.169 81

96 5.15 5.61 3.05 1.73 .53 .27 -.00h 3.5_ 1.92 1.72 1.61 .99 .29 -.150 96

111 1.68 2.65 2.58 1.40 .]9 .28 .015 4.11 2.25 1.88 1.65 .97 .27 -.145 111

126 1._9 2.19 2.19 1.I_ .31 .25 .006 3.3_ 1.78 1.57 1.40 .83 .29 -.126 126

141 1.78 2.04 1.85 1.05 .35 .26 .017 3.25 1.66 1.k0 1.24 .79 .30 -.098 141

156 2.07 2.08 1.77 1.05 ,39 .29 .046 3.48 1.76 1.50 1.23 .83 .30 -.061 156

171 2.63 2.35 1.87 1.19 .55 .35 .063 4.00 2.07 1.70 1.37 .97 .35 -.033 171

186 3.20 2.59 2.00 1.30 .65 .38 .072 4.61 2.37 1.82 1.47 1.06 .38 .014 186

201 3.60 2.74 2.06 1.57 .76 .15 -.093 5.03 2.50 1.94 1.55 1.11 .41 .057 201

216 k.0k 2.81 2.1] 1.44 .82 .42 .099 5.38 2.62 1.99 1.58 1.21 .46 .077 216

231 k.k5 2.94 2.15 1.49 .88 .kk .I01 5.77 2.9] 2.11 1.65 1.25 .46 .080 231

246 h.88 3.1k 2.26 1.58 .97 .47 .112 6.26 ].15 2.21 1.75 1.34 .46 .096 246

261 5.63 3._5 2.49 1.7_ 1.09 .51 .126 7.28 5.50 2._2 1.89 1.48 .48 .124 261

276 6.53 3.82 2.69 1.80 1.21 .54 .128 6.51 2.97 2.09 1.63 1.27 .49 .080 276

291 k._5 2.62 1.97 1,28 .75 .35 .080 5.0_ 2.47 1.74 I,_0 1.06 ._8 .063 291

306 h.88 5.11 2.29 1.52 .90 .42 .093 5.51 2.75 1.95 1.56 1.19 .49 .071 306

321 5.82 3.64 2.62 1.78 1.06 .48 .103 6.58 3.30 2.29 1.90 1.39 .54 .084 321

386 6.81 4.2_ 3.01 2.05 1.21 .56 .124 7.6_ 3.79 2.69 2.20 1.61 .56 .096 336

551 6.75 4.38 5.27 2.10 1.17 .53 .101 7.87 3.86 2.71 2,28 1.62 .53 .058 351

Ap, Ib/sq in., at-

deg x/c = x/c =

0.017 0.040

6 6.55 k.63

21 5.30 3.92

56 _.T] 5.k8

51 _._0 3.31

66 _.02 2.98

81 3.95 2.98

96 k.lh 3.11

111 _,.k_ 3.57

126 _.57 3.46

Ikl k.15 2.98

156 _.54 3.20

171 _.86 _.53

186 5.31 3.02

201 5.60 3.98

216 5.91 h.15

231 6.3_ _.35

2LL6 6.9_ k.61

261 7.72 5.00

276 k.95 3.41

291 5.18 _.54

336 5.5_ 3.79

_21 6.69 _.52

3_6 8.0_ 5.33

351 8.32 5._8

r/a=0.85

x/c = x/c : x/c = x/c =
0.090 0.130 0.168 0.233

3.3_ 2.kk 2.11 1.77

2.90 2.05 1.81 1.49

2.66 1.84 1.64 1.32

2.60 1.87 1.58 1.22

2.42 1.71 1.45 1.07

2.43 1.54 1.51 1.09

2.57 1.71 1.55 1.22

2.71 1.85 1.59 1.25

2.80 1.90 1.66 1.28

2._5 1.64 1.48 1.15

2.49 1.76 1.53 1.18

2.67 1.93 1.69 1.31

2.86 2.10 1.82 1.k6

2.95 2,19 1.88 1.54

3.0k 2.27 1.93 1.61

3.19 2.kl 2.00 1.72

5.39 2.58 2.14 1.85

3.66 2.79 2.31 1.98

2.49 1.85 1.53 1.39

2.57 1.90 1.58 1._3

2.77 2.07 1.71 1.52

5.32 2.52 2.09 1.82

3.98 2.95 2.47 2.11

h.08 3.04 2.56 2.17

x/c= x/c= x/c=
0,335 0.500 0.625

1.17 .53 .48

•98 .39 .39

.87 .30 .51

.83 .23 .27

• 7_ .IT .22

.75 .16 .2k

•86 .23 .28

.89 .26 .3k

.90 .26 .33

.84 .26 .33

.87 .31 .38

.96 .kO .kk

1.04 .48 .49

1.09 .53 .50

1.13 .58 .53

1.18 .6] .57

1.25 .69 .60

1.32 .73 .60

• 91 .49 .47

.q] .49 .4_

1.00 .5k .48

1.20 .65 .57

I._3 .77 .64

1.45 .7_ .62

%_n OITA '

x/c = x/c = deg

0,789 0.915

.21 .Ok3 6

• 15 .012 21

. 11 -.018 36

.07 -.0_1 51

.04 -.069 66

.05 -.075 81

.09 -.060 96

.13 -.Ok3 111

• 12 -.033 126

.15 -.011 lhl

.19 .006 156

.25 .030 171

.29 .0_6 186

.31 .065 201

• 52 .072 216

.33 .089 251

• 35 .102 246

.35 .119 261

•25 .063 276

.23 .070 291

.26 .087 306

• 30 .091 321

.34 .111 336

.51 .081 551
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TABLE 106 - Continued

FLIGHT 83, COLLECTIVE PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 19, t = 1.7 SECONDS}

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

Snore' r/R = 0.75 r/R = 0.55 i Snore,

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.0_7 0.090 0.168 0.233 0.335 0,6_ 0.915 0.017 Ot0_0 0.168 0.233 0.335 0.625 0.915

6 5.31 2.66 2.00 1.60 1.0k .41 .024 2.87 1.36 .98 .83 .65 .35 .057 6

21 k.82 2.42 1.87 1.49 .93 .36 .018 2.90 1.38 .99 .83 .65 .36 .066 21

36 4.28 2.17 1.82 1.42 .85 .33 .018 2.91 1.39 .98 .81 .64 .36 .075 36

51 3.84 2.05 1.78 1.40 .79 .30 -.033 2.84 1.36 .95 .79 .64 .36 .079 51

66 3.tk 1.89 1.68 1.31 .71 .25 -.008 2.75 1.30 .91 .77 .62 .35 .082 66

81 $.15 1.76 1.62 1.27 .66 .24 .005 2.69 1.32 .92 .75 .61 .34 °086 81

96 3.12 1.79 1.71 1.32 °69 .28 .024 2.93 1.k5 1.02 °85 .68 o37 .097 96

111 3.53 2.12 1.93 1.50 .83 .33 .039 3.12 1.58 1.12 .94 .74 .41 .103 Ill

126 3.79 2.16 1.95 1.50 .88 °32 .051 3.30 1.61 1.19 1.00 .80 .43 .103 126

I41 3.67 1.99 1.87 1.48 .91 .35 .070 3.55 1.74 1.27 1.07 .83 .42 .102 141

156 k.30 2.40 2.05 1.56 .99 .39 .086 3.64 1.75 1.26 1.04 .82 .42 .106 156

171 k.54 2.kk 2.03 1.58 1.04 .42 .082 3.36 1.67 1.25 1.03 .81 .k1 .086 171

186 k.7k 2.53 2.05 1.58 !.07 .45 °086 3.46 1.63 1.17 .97 .76 .39 .063 186

201 4.90 2.58 2.01 1.56 1.05 .44 .084 3.00 1.43 1.05 .88 .68 .34 .Ok8 201

216 5.02 2.61 1.99 1.55 1.08 .46 .092 2.69 1.25 .93 .78 .60 .31 .031 216

231 5.24 2.76 2.01 1.58 I.II .4.8 .094. 2.31 1.06 .80 .69 .53 °26 .015 231

246 5.42 2.93 2.07 1.60 1.11 .46 .080 2.01 .92 .69 .59 .46 .23 .002 24.6

261 k.83 1.76 1.39 1.08 .75 .35 .056 1.79 .80 .62 .53 .42 .23 -.003 261

276 k.1_ 1.93 1.44 1.12 .78 .35 .04.1 1.47 .66 .53 .47 .37 .21 -.008 276

291 3.77 1.83 1.37 1.06 .73 .32 .039 1.38 .62 .49 .43 .34 .19 -.012 291

306 3.58 1.89 1.43 1.14 .78 .35 .039 1.60 .72 .55 .4.8 .38 .21 .001 306

321 k.12 2.36 1.72 1.40 .98 .4.3 .051 2.16 1.01 .74 .64 .49 °28 .026 321

336 4.83 2.82 2.05 1.66 1.15 .50 °063 2.63 1.24. .90 .76 .59 .33 .04.4. 336

351 5.50 3.06 2.24 1.79 1.23 .50 .056 3.13 1.49 1.06 °90 .69 .37 .059 351

Ap, lb/sq in., at

Snom' r/R = 0.40 r/R = 0.25
_{Jnorfl J

deg x/c = x/c = x/c = x/c = x/c = x/e = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

6 1 • 15 .61 • 39 .30 .082 .43 • 18 • 11 .07 .020 6

21 1.14 .59 .39 .31 °084 .80 .38 .24. .11 .035 21

36 1.27 .63 .4.1 .31 .091 .62 .30 .19 .10 .031 36

51 1.38 .69 .44 .=13 .098 .75 .36 .22 . I I .04.0 51

66 1.41 .73 .k6 .33 .100 .82 .4.0 .24 .12 .04.0 66

81 1.45 .74 .4.8 .35 . 109 .82 .39 °24 .1 I • 04.4. 81

96 1.49 • 76 .49 . 36 . I I 3 1 • 08 .54 . 33 . 15 .057 96

111 1.67 .90 .58 .42 .124 1.14 .56 .36 .16 .062 Ill

126 1.91 1.01 .63 .45 .134 1.21 .62 .41 .19 .075 126

141 1.95 1.04 .65 .44 .129 1.38 .71 .4.5 .19 .067 141

156 1 • 86 1 . 04. • 64 . 44. . I 14 I . 28 . 68 . 42 . 19 . 068 156

171 1.92 1.03 .62 .kl • 106 I. 17 .61 .39 • 18 .067 171

186 1.86 .93 .56 .39 .100 1.03 .51 .32 .15 .05k 186

201 1.37 .77 .lit .34. .082 .72 .3'_ .22 .10 .036 201

216 1.09 .63 .37 .28 .064 .45 .20 .12 .06 .014 216

231 .78 .46 .27 .23 .044 .25 .09 .06 .03 .005 231

246 . 61 . 35 • 21 • 19 • 034 . 16 . Ok . 03 . 02 . 003 246

261 .57 .33 • 19 • 18 .036 • 1 ! .02 .01 .01 -.004. 261

276 .26 • 17 . 10 . 15 .029 .09 .02 .01 .02 -.003 276

291 .32 . 19 o 12 • 16 .035 • 10 .02 °02 .02 .001 291

306 .38 .21 .lk .17 .0_0 .14. .Ok .03 .04. .009 306

321 .48 .27 • I 8 • 19 .049 . 11 .Ok .Ok .Ok °010 321

336 .69 .39 .25 .24 .064 .06 .02 .03 .0k .010 336

351 • 99 .54. • 34. • 28 .075 • 00 .00 • 03 . Ok .009 351
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TABLE 106 - Continued

FLIGHT 83, COLLECTIVE PULL-UP FROM LEVEL FLIGHT

(SEE FIG i9, t = 1 7 SECONDS)

(b) Section aerodynamic loading

Section aerodynamic loading, Z, Ib/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

6 1.06
21 3.58
36 2.89
51 3._0

66 3.69
01 3.70
96 b,.9k

Illl 5.2526 5.85

1_1 6._3

156 6.07
171 5.6_
186 U,.77
201 3.29
216 1.89

231 .96
2_6 .55

261 .30
276 .29
291 .k2
306 .65
321 .6k

336 .k8

351 .%1

6.32
6.33
6.78
7.26

7.k8
7.76
8.01
9.23

10.17

10.32
10.05

9.89
8.92
7.51
6.05

_.50

3.59
3.35
2.0_

2.30
2.63

3.18
k.32
5.66

10. lb,
10.27
10.29
10.11

9.78
9.73

10.12
11.66
12.30

12.8_
12.87
12.37
11.88
10.k7

9.27

7.95
6.90
6.21
5.3b.
k.91;
5.6k
7.68

9.30
10.91

17.15
15.5_

lk.25
13.16
11.99
11.33
1 i.05
13.87
lk.2_

111.11o
15.99
16.57
17.08
17.12
17.k2

18.05
18.35

13.13
13.01
12.17
12.5_

15.3k
18.07
19.53

19.93
16.71

lb,. 75
13.85
12.37
12.55
13.65

lk.61
lk.96

13.73
lk.lo_
16.13
17.58

18.30
19.10

20.2k
21.66
23.22
15.8k
16.18
17. b,k
20.93

2k.66
25.07

19.b,3

15.68
13.20
12.k7
11.29
11.55
13.01;

13.99
11.91

!1.31t
12.07
Ik.O0

15.75
16.9k
18.13

19.12
20.38
22.6_
19.79
16.1k
18.32

21.57
2k. TO
2_. 77

18.00
lk.90
12.89
12.37
11.97
12.96
15.7k

12.17
10.21

9.86
10.50
12.k3
13.95
13.1_
15.99

16.88
18.15
20.22
22.27

I lS.OS
17.57

20.50
23.70
23.90

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 12.679
I .k61
2 -.055
3 .012

-.032
5 -.058
6 -.015

7 -.015
8 .003
9 -.006

10 .000

-k.158
-.032
-.023
-.055

-.029
-.003

.006
-.012
.000

.012

10

8s=AO+ _ [An,s cosn (t_nom- 6° )
n=l

+ Bn, s sin n (*nora - 601

Flap motion

an, s , deg bn, s, deg

0
I

2
3

5

6
7
8
9

I0

3.627
.03T

-.016
-.033

.02_
-.016

.012

-.012
.016

-.033
.OOk

-.506

-.033
-. 106
-.037
-.02k
-.00_

.OOk

.016
-.012
.020

10

n= 1

+ bn, s sin n _nom - 60)]

Lag motion

0
I

2
3

5
6
7
8
9

10

En, deg Fn, deg

_.k67
-.127 .Ok2

.000 .028

-.009 -.00_
.007 -.005
.OOk -.016
.005 .008

.Olk -.003

.OOk .003

.003 -.007

-.007 -.001

10

_ = E0+ _- IEnCOSn(t_nom- 6°)

n= 1

+ Fn sin n (l_,nom - 6°1
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TABLE 106 - Concluded

FLIGHT 83, COLLECTIVE PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 19, t = 1.7 SECONDS)

(e) Flapwise bending moment

)
_nom _

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

335

351

Flapwise bending moment, in-lb, at -

r/H = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

1771

1600

1099

626

1429

608

905

312

-53

1099

1369

734

654

1213

1908

2090

1908

1976

1235

1555

1555

1087

1235

-30

1394

1271

759

586

239

91

-751

-1370

-1060

-363

91

-388

-743

190

1271

1898

2170

2228

2203

2384

2038

2186

899

553

967

1645

1031

850

-63

-118

-I157

-1808

-1220

-606

-344

-560

-777

-118

1148

2251

2739

2830

3399

3309

3037

2341

669

841

-651

494

236

-212

-I006

-1681

-2463

-2950

-2521

-1891

-1977

-2034

-1738

-1538

-155

1219

2039

2421

3203

2850

2765

895

-479

-307

-1786

-1608

-97

-765

-1452

-2869

-3636

-3221

-3168

-3185

-3194

-2825

-2611

-2367

-1742

0

1670

2737

3318

3089

2156

-510

-1179

-1821

-6092

-6012

-1863

-2211

-3346

-5037

-5604

-5177

-5L37

-5983

-5883

-5256

-5147

-4958

-4759

-2828

-182

1848

2196

2326

-948

-2570

-3595

-4619

-5961

-4210

-3222

-1564

-3148

-4901

-4906

-4440

-5314

-6093

-6119

-5768

-5314

-5659

-6182

-5988

-3865

429

2573

497

-2824

-6257

-5539

-6030

-4906

-2927

-2891

-1776

-2424

-3424

-3468

-3212

-3668

-3183

-3402

-3570

-3343

-4000

-4219

-6417

-3869

-3278

-336

-2570

-3292

-4511

-5198

-5095

nom '

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

266

261

276

2gl

306

321

336

351

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-7528

-6226

-4582

-4728

-2188

-2254

-2516

26

-72

-1098

514

-7

-1098

-1228

-3?35

-6633

-5851

-7528

-10149

-9905

-10345

-9617

-6551

-5737

-6333

-5861

-3940

-2800

-1107

-1661

-2865

-2267

-2458

-537

863

2019

440

-1530

-6330

-6431

-6854

-6593

-7896

-7342

-7066

-5731

-4982

-5568

2757

2277

3653

6181

5029

5029

4597

2661

4261

6357

7349

8229

8085

5045

3701

3461

1445

1829

3205

2165

3445

6101

3157

2821

14677

13688

14411

15738

16366

14814

14988

13487

15015

15244

15765

15848

16333

16850

16924

15134

14338

13935

16631

14091

14759

15043

14631

14338

(g) Blade torsional moment and pitch-horn load

_/nom' Torsional moment, in-lb, at-

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

r/R : 0.15 r/R : 0.50

236 235

183 354

295 354

506 694

683 622

415 697

166 313

159 320

8 59

-257 -125

-474 -365

-612 -404

-537 -432

-497 -392

-326 -618

-269 -393

-272 -358

-300 -340

-264 -286

-648 -520

-733 -561

-420 -206

52 156

364 695

Pitch-horn

load, lb

128

117

138

151

148

126

89

48

14

-13

-29

-45

-37

-36

-12

I

0

18

32

39

34

68

123

142

551



TABLE 107

FLIGHT 83, COLLECTIVE PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 19, t = 5.0 SECONDS)

(a) Differential pressurem

ap, lb/sq in., at -

Snom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = xlc = XlC = x/c = x/c = x/c = x/c = x/c = xlc = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0.233 0.335 0.625 0,915 0,017 0.090 0.168 0.233 0.335 0.625 0.915

6 9.34 5.37 ].85 2.65 1.63

21 9.38 5.31 4.08 2.75 1.63

36 8.02 5.23 3.98 2.55 I.W6

51 5.02 k.12 3.35 1.99 .95

66 3.34 3.16 2.8k 1.65 .57

81 4.02 3.57 3.16 1.88 .80

96 7.20 5.88 4.31 2.67 1.32

111 6.98 6.66 4.42 2.79 1._5

126 6.h2 5.28 k.02 2.57 1.57

lkl 5.33 k.50 3.25 2.12 1.12

156 5.64 _._0 3.11 2.10 1.16

171 6.75 k.71 3.38 2.33 1.32

186 7.61 k.88 3.k9 2.k8 1.52

201 7.65 _.73 3.30 2.]6 I.k6

216 T.kO 4.3k 3.09 2.19 1.kO

231 7.69 k.41 3.09 2.22 I._3

246 8.kk 4.k6 3.13 2.27 1.50

261 9.15 4._7 3.08 2.22 I.k9

276 9.29 8.08 3.18 2.]4 1.55

291 5.99 3.61 2.75 1.97 1.37

306 8.78 4.28 2.8k 1.98 1.50

521 9.91 k.80 3.07 2.25 1.58

316 I0.52 5.13 3.45 2.36 1.36

351 10.32 5.1k 3.57 2.54 1.58

• 72 .174 11.11 5.01 3.52 2.86 2.05

• 66 .111 11.22 5.07 3.62 2.90 2.09

.57 .065 9.77 4.47 3.50 2.89 2.01

.39 .006 7.08 3.83 2.68 2.32 1.59

• 32 .011 k.90 2.67 2.09 1.85 1.15

.44 .0_0 4.13 2.37 2.08 1.99 1.18

• 59 .082 6.66 3.68 2.99 2.57 1.67

• 61 .092 7.72 4.38 3.k6 2.92 1.94

• 59 .096 8.39 6.65 3.63 3.06 1.98

.53 .086 7.44 4.05 3.14 2.53 1.71

• 57 .101 7.42 4.07 3.09 2.47 1.72

• 66 .139 8.05 4.]5 3.24 2.57 1.84

• 72 .158 9.3k _.79 3.55 2.78 2.03

• 69 .158 9.92 4.67 3.33 2.61 1.95

.66 .143 9.77 4.41 3.14 2._6 1.80

• 69 .164 9.86 k.27 3.13 2.41 1.80

• 68 .174 10.56 4.43 3.08 2.58 1.76

• 65 .164 9.15 4.41 3.20 2.40 1.70

.69 .204 6.71 3.82 3.17 2._4 1.70

• 59 .305 6.85 ].22 2.21 1.71 1.28

•68 .218 6.58 h.kl 3.08 2.35 1.98

• 61 .197 8.70 h.45 3.16 2._6 1.80

.56 .221 10.91 4.k0 2.91 2.17 1.k5

• 59 .147 11.31 4.7] 3.29 2._9 1.82

.81 .188 6

• 67 .115 21

.66 .025 36

._9 -.049 51

• 35 -.096 66

.46 -.091 81

• 59 -.014 96

.71 .014 111

.69 -.002 126

• 65 .016 141

.68 .054 156

.76 .110 171

.85 .IkO 186

.79 .153 201

.74 .139 216

.76 .166 231

.75 .183 2_6

.70 .208 261

.90 .377 276

.49 .248 291

• 95 .225 306

.79 .288 321

• 49 .303 336

.58 .159 351

Ap, Ib/sq in., at-

t_no m ,

deg x/c =

0.017

6 11.06 7.k5

21 11.60 9.68

36 10.77 9.73

51 9.31 7.46

66 6.43 5.02

81 5.07 _.09

96 5.36 4.50

111 7.10 5.64

126 9.63 8.55

141 9.51 8.23

156 9.39 7.13

171 9.57 7.07

186 10.3B 9.49

201 10.80 8.26

216 10.88 6.39

231 10.45 6.17

246 9.61 6.48

261 3.21 2.99

276 5.17 2.68

291 6.94 4.63

306 5.92 4.75

321 5.6A 5.42

356 9.29 5.55

351 10.35 7.31

x/c : x/c = x/c :

0.040 0.090 0.130

5.06 3.90 3.25 2.70

5.23 _.12 3.46 2.88

5.14 _.04 3.38 2.75

_.75 3.k8 2.99 2.37

3.66 2.60 2.25 1.80

3.12 1.93 1.96 1.51

3.32 2.36 2.17 1.73

k.28 3.12 2.7t 2.19

5.26 _.12 3.51 2.76

5.14 3.89 3.28 2.57

4.9_ 3.73 3.15 2.50

k.96 3.80 3.21 2.57

5.2k 4.07 ].kk 2.77

5.01 3.89 3.28 2.66

4.72 3.65 3.06 2.50

4.57 3.53 2.95 2.48

k.72 3.61 2.87 2.38

2.99 2.85 2.81 2.95

2.44 2.0] 2.07 2.11

3.32 2.63 2.13 1.86

5.86 3.17 2.79 2.36

4.80 3.7] 3._6 2.93

5.89 2.90 2.35 2.02

4.75 3.68 3.07 2.50

r/R = 065

xlc: x/c:
0.168 0.233

x/c = x/c : x/c : x/c =
0.335 0.500 0,625 0.769

1.86 1.01 .75 .39

1.96 1.07 .85 .41

1.86 .93 .7_ .35

1.57 .73 .62 .25

1.22 .48 .47 .18

1.06 .k2 .41 .Ik

1.27 .58 .5k .26

1.55 .73 .69 .35

1.92 .91 .80 .40

1.79 .86 .7k ._0

1.79 .90 .81 .43

1.83 .97 .88 .49

2.00 1.08 .93 .52

1.87 1.02 .87 .k9

1.73 .95 .81 .45

1.71 .98 .82 .47

1.6_ .9k .75 .46

2.3S 1.23 .79 .47

1.74 1.Ok .93 .53

1.25 .75 .6k 1.06

1.59 .90 .74 .47

2.16 1.2k .9k .5k

1.20 .61 .55 .kk

1.70 .92 .63 .40

x/c = deg

0.915

.247 6

.179 21

• 124 ]6

.059 51

.006 66

-.011 81

.051 96

.072 111

.102 126

• 096 141

.121 156

.162 171

.189 186

• 181 201

.181 216

• 205 231

.239 246

.254 261

• 383 276

• 139 291

•280 306

.299 321

• 201 336

.245 351

5.52



TABLE 107 - Continued

FLIGHT 83, COLLECTIVE PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 19, t - 5.0 SECONDS)

(a) Differential pressures - Concluded

Snom' r/R = 0.75

deg XlC = x/c = x/c = x/c =

0.017 0.090 0.168 0.233

6 6.93 3.7k 2.63 2.1k

21 7.89 k.13 2.99 2.38

36 8.31 h.27 3.07 2.h7

51 8.11 3.82 2.85 2.23

66 7.33 3.29 2.55 2.Oh

81 6.16 2.73 2.25 1.87

9_6 5.53 2.81 2.26 1.86

Ill 5.22 3.00 2._8 2.03

t26 6.13 3.58 2.86 2.26

lhl 6.5h 3.91 3.01 2.38

156 7.19 _.20 3.19 2.k9

171 7.78 h.37 3.26 2.5h

186 8.19 h. Sh 3.35 2.59

201 8.h2 h.h2 3.11 2.38

216 8.56 k.k7 2.83 2.13

231 7.78 h.28 3.12 2.h5

2h6 6.32 2.3h 2.51 2.01

261 h.92 1.91 1.98 I.h3

276 k.06 2.05 1.71 1.07

291 h.33 2.69 1.9k 1.55

306 5.02 2.79 2.25 1.63

321 5.k8 3.61 2.k5 2.03

336 5.63 2.63 1.97 1.39

351 6.30 3.61 2.h5 1.96

Ap, lb/sq in., at-

r/R = 0.55 Snore'

x/c = xlc = x/c = xlc = x/c = X/C = XlC = x/c = xlc = x/c = deg

0.335 0.6_ 0.915 0.017 O.O_Q 0.168 0.233 0.335 0.625 0.915

1.51 .55 .132 h.62 2.20 1.56 1.30 .97 .h8 .111 6

1.67 .69 .108 S.2k 2.50 1.73 I.h3 1.08 .52 .096 21

1.66 .65 .OSk h.68 2.1k 1.h9 1.23 .93 .h9 .082 36

1.h8 .56 .051 5.11 2.31 1.61 l.]k 1.02 .50 .09h 51

1.27 .h9 .018 h.2h 2.26 1.61 1.32 1.Ok .h8 .11k 66

1.19 .h2 .011 2.67 1.26 .96 .79 .70 .hO .092 81

1.17 .kS .067 3.hl 1.61 1.17 .98 .78 .h2 .091 96

1.53 .57 .096 h.67 2.32 1.63 1.33 1.03 o51 .117 111

1.50 .60 .096 k.95 2.k6 1.72 1.k3 1.10 .56 .135 126

1.61 .65 .120 5.59 2.70 1.88 1.53 1.18 .60 .Ik6 Ihi

1.72 .69 .lh6 5.65 2.70 1.23 1.57 1.20 .59 .150 156

1.78 .7k .192 5.5k 2.6k 1.85 1.53 1.17 .60 .155 171

1.83 .73 .173 5.31 2.h9 1.77 1.h6 1.12 .SS .122 186

1.69 .6h .170 h.60 2.23 1.59 1.31 1.00 .h9 .085 201

1.5h .58 .192 3.97 1.92 1.38 1.15 .88 .h3 .066 216

1.h7 .57 .192 3.50 1.72 1.26 1.Oh .80 .38 .061 231

1.5k .89 .k92 3.11 1.53 1.12 .93 .72 .36 .0_7 2k6

1.27 .85 .265 2.87 1.36 .99 .83 .62 .30 .032 261

• 78 .35 .lh2 2.86 1.32 1.02 .85 .61 .31 .Okk 276

1.16 .53 .099 1.36 1.07 .92 .80 .56 .hO .O6O 291

1.10 .h3 .129 1.29 1.18 .99 .82 .6h .25 .051 306

1.h6 .61 .192 2.hO I.h5 1.15 .9h .71 .33 .095 321

I.O0 .50 .158 3.80 1.96 1.hl 1.16 .83 .hh .155 336

1.37 .50 .178 k.lO 1.99 1.kl 1.17 .90 .h6 .076 351

Ap, lb/sq in., at-

_nom' r/R = 0.40

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.042 0.158 0.300 0.600 0.910 0.042 0.158

6 1.55 .82 .h7 .hi .126 .39 .20

21 1.80 1.01 .65 .hh .12k .71 .39

36 1.97 I.Oh .66 .hk .113 1.1h .57

51 1.97 1.06 .65 .hl .102 .75 .36

66 1.76 .90 .60 .h] .130 1.05 .h9

81 1.63 .86 .Sk .38 .102 .88 .kk

96 2.02 i.00 .6h .hl .128 .97 .SO

Ill 1.93 1.02 .65 .kS .131 1.28 .65

126 2.67 1.37 .Sh .51 .lh8 1.hl .73

lhl 2.50 1.35 .83 .Sk .151 1.71 .88

156 2.60 1.38 .87 .56 .162 1.67 .85

171 2.67 1.hh .91 .58 .16h 1.6h .83

186 2.71 1.h5 .88 .53 .135 1.h7 .73

201 2.33 1.25 .7k .h6 .12h 1.13 .57

216 1.89 1.03 .60 .38 .109 .70 .55

231 1._0 .87 .h9 .32 .lOO .30 .32

2_6 .93 .85 .58 .31 .106 .17 .15

261 .65 .72 .$7 .33 .06h .17 .08

276 .hh .50 .38 .32 .116 .13 .05

291 .h2 .26 .16 .20 .092 .18 .11

306 .60 .35 .21 .23 .070 .20 .lh

321 .78 .hh .26 .23 .080 .20 .17

336 .99 .53 .31 .31 .086 .38 .18

351 1.26 .66 ._0 .]k .109 .22 .12

r/R = 0.25 Cnom'

x/c = x/c = x/c = deg

0.300 0.600 0.910

.15 .11 .Oh1 6

.28 .15 .05h 21

.35 .16 .Ok9 36

.2h .12 .036 51

.29 .13 .Ohh 66

.28 .13 .052 81

.33 .18 .067 96

.k2 .20 .067 11t

._7 .23 .079 126

.5h .2h .085 1_1

• 53 .23 .089 156

• 53 .2k .089 171

.h7 .21 .082 186

• 37 .17 .062 201

• 26 .13 .062 216

.hi .Oh .038 231

.19 .19 .020 2_6

.07 ,12 .Oh7 261

• 05 .08 .160 276

.12 .09 .099 291

• 12 .06 .031 306

• Ih .06 .036 321

• 12 .07 .029 336

.11 .08 .035 351

533



TABLE 107 - Continued

FLIGHT 83, COLLECTIVE PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 19, t = 5.0 SECONDS)

(b) Section aerodynamic loading

Section aerodynamic loading, i, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0,75 r/R = 0.85 r/R = 0.90 r/R = 0.95

6 2.30
21 3.90
36 5. 17
51 3.52
66 k.51
81 _.12
96 k.89

111 6.08

126 6.80
lal 7.91
156 7.75
171 7.70
186 6.85

201 5.38

216 3.95
231 2.89

2k6 2.UO
261 1.5_
276 1.51
291 1.80

306 1._5
321 1.55

336 1.86

351 1.55

8._7

10.01
1C.3t
10.10

9._8
8.6k

10.12
10.25

15.63
17.3h

15.27
16.50
15.77
10.35
12.17
16.3k

23.68

26.79
27.06
2_.67
21.68
18.87

18.85
20.56

32.29
3k.06
32.06
27.76
20.61
17.k1
19.9k
25.39

13.20
13.06
13.55
1_.06
13.60
11.67

9.57
7.75
7.2h
6.k9
5.22
3.21

3.90

k.60

5.70
6.9_

17.50
19.05
18.33
18.96
17.87
15.79

13.70
12.28
11.03

9.71
9.75
8.52

8.17
10.k6
13.86

I_.25

23._h
25.19
27.03
28.50
29.18
27.76

26.60
26.11
2_.3_
19.68
13.78
17.62

18.13
22.51
17.9k
22.1k

31.98
30.52
30.33

31.36

33.69

32.61

31.00

30.k_
29.36

25.50
22.18
21.89
25.33
30.82

2k.3k
29.8k

33.59
33.05

30.39
23.k8
16.76
16.59
2k.53
28.76
32.60

26.32
26.53
28.70
31.88

31.30

29.62

29.66
30.15

28.89

28.03
21.38

29.10

29.71
27.91
30.67

31.11

30.93

28.32
20.51
15.39
18.55
28.80

30.52
27.2k
22.51
22.93
25.99

28.21

27.]2
25.76
26.k6
27.35
27.56

29.23

23.23
26.89
28.77
28.20
30.07

Pitch motion

n An, s, deg Bn, s, deg

0 15.809
1 1.927
2 .108
3 -.178

-.126
5 -.088
6 .070
7 .006

8 -.006
9 .018

10 -.0_

-5.618
-.061
-.091

.085

.301
.076
.032

.029
.039
.000

I0

Os:AO+ Z

n=l

+ Bn, s sin

(c) Harmonic analysis of blade root motions

Flap motion

an,s, deg bn, s, deg

O 5.953
1 -.078
2 -.277
3 .237

.09k

5 -.061
6 .110
7 -.016

8 -.016

9 -.029
10 .008

-I.02G

.098
-.II0

-.135

-.053

-.008

-.065

-.016

.000

-.OOk

10

/3s:a0+ _- lan,sCOSn(_nom- 6°)
n=l

+ bn, s sinn (_nom- 6°I

Lag motion

0
1
2
3
k
S
6
7

8
9

10

=E0+

+ F n

En, deg F n, deg

7.127
-.64k .I03

-.003 .009

• 136 -.065
• 001 -.009

-.027 .022
-.012 -.009
.007 -.051

-.008 -.020
-.022 .023

-.009 .00O

I0

zIEn°°s
n= I

sin n (¢'nom - 60)I
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TABLE 107 - Concluded

FLIGHT 83, COLLECTIVE PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 19, t = 5.0 SECONDS)

{e) Flapwise bending moment

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 -r/R : 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.600 r/R = 0.925

715

4158

3556

6067

3554

2493

225

2129

1846

3428

276?

3474

1080

2459

2648

2334

2699

2163

2379

578

1661

2117

4215

1912

809

1068

3548

2896

1576

776

1089

33

-479

223

833

751

1089

1306

1693

1213

1452

2651

2896

3003

3193

3077

2351

825

90

841

3399

3263

2106

118

-699

-1683

-199

208

1329

172

816

353

1139

1871

2133

3743

3905

4565

4014

6676

2929

606

-1531

43

1083

2075

1159

-1512

-2323

-2772

-711

-635

-119

-1121

-1016

-I093

-530

720

1712

2876

3468

4393

3725

6278

930

-1207

-2132

-2211

-1217

-601

271

-882

-2440

-2622

-2554

-2299

-2950

-1586

-2299

-1709

-1569

279

1775

2427

3324

4028

4055

-213

-1841

-1586

-3975

-6621

-4751

-3477

-1955

-3517

-5179

-5268

-6582

-4970

-5557

-5169

-5975

-5467

-5288

-2273

45

1985

3120

2025

2085

-3368

-4146

-3626

-7573

-7223

-8745

-5680

-2652

-2620

-3813

-6564

-7212

-8556

-7149

-8661

-8718

-9273

-7610

-6302

-2741

947

3253

1574

-6276

-4456

-5392

-5627

-7446

-6167

-8076

-4511

-2570

-3453

-3380

-6125

-7315

-8067

-5541

-6001

-5585

-5609

-5139

-5716

-5088

-3723

-2219

496

-6577

-3701

-5329

-5052

I

k_no m ,

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

266

261

276

291

306

321

336

351

(I) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/H = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-1815

-3167

-366

1066

4257

8036

3671

2987

2027

627

-8

1213

2320

-2239

-3362

-6990

-I0623

-16681

-16486

-16090

-12806

-9418

-10136

-5527

-7896

-7342

-6103

293

3516

5177

1595

-2086

-5047

-4428

-993

3826

6060

2637

-3126

-7342

-13496

-I1315

-11884

-I0322

-9410

-6512

-6021

-5861

-992

880

2632

9136

11744

9248

7506

3216

626

2384

7376

11632

13280

12288

6272

-1986

-1696

-2912

1312

2448

3568

6672

6176

4352

13169

13396

13551

15866

15976

15555

16301

12279

12234

13386

14850

16809

17623

18035

15134

10696

12947

9608

12883

14054

13716

14850

14411

16631

(g) Blade torsional moment and pitch-horn load

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

307 302

2396 1950

2262 1803

892 702

325 315

-253 -300

192 447

381 183

1152 1348

240 43

-286 -45

-535 -736

357 537

17 -184

-1041 -835

-1728 -1258

-1994 -1823

-2297 -1076

-3730 -2618

-1955 -1201

-749 -727

261 351

-1666 -1344

-367 401

Pitch-horn

load, lb

85

373

333

187

74

76

38

145

121

43

63

9

36

62

-97

-182

-121

-259

-315

-205

24

113

43

-54



TABLE 108

FLIGHT 84, COLLECTIVE PL_L-UP FROM LEVEL FLIGHT

(SEE FIG. 20, t = 83 SECONDS)

(a) Differential pressures

Ap, Ib/sq in., at-

I _nom' r/R = 0.95 r/R = 0.90 #nora'

L deg xlc = x/c = XlC = XlC = x/c = x/c = Xlc = XlC = XlC = XlC = x/c = xlc = x/c = x/c'= deg
0_017 0,09_ 0.168 0.233 0.335 0.625 0,915 0.017 0.090 0.168 0.233 _.335 0,625 0.915

0 8.77 5.05 3.47 2.48 1.48 .58 .IC6 I0.00 _._3 ].09 2.59 1.67 .67 .083 0

15 7.37 k. TO 3.35 2.26 1.26 .5C .C71 8.08 h.06 2.92 2.41 1.49 .59 .031 15

30 5.57 3.82 3.30 1.96

45 4.18 3.33 3.10 1.76

6C 3.55 3.22 3.10 1.73

75 3.08 3.k3 3.07 1.54

9C 2.55 2.98 2.96 1.20

105 3.20 3.42 3.24 1.66

12C 2.38 2.63 2.73 1.56

135 2.40 2.48 2.47 1.50

15C 2.63 2.59 2.25 1.47

165 3.31 2.76 2.24 1.58

180 3.99 3.08 2.55 1,70

195 4._9 3.24 2.55 1.72

.93 .hO .C36 6.44 3.45 2.51 2.16 1.25 .47 -.036 30

• 7! .34 -.C04 5.18 2.87 2.20 1.94 1.05 .38 -.089 45

.62 .30 -.C24 4.48 2.54 2.07 1.82 .95 .31 -.125 60

.50 .27 -.Ok0 ].91 2.19 1.85 1.69 .83 °25 -.166 75

.43 .26 -.035 3.kk 2.00 1.73 1.58 .71 .23 -.190 90

• 55 .30 -.020 k.O_ 2._I 2.06 1.80 .90 .29 -.170 105

•48 .30 .C02 3.86 2.36 1.98 1.77 .89 .33 -.135 120

•51 .33 .C02 3.86 2.28 1.79 1.69 .89 .35 -.111 I]5

.60 .37 .G31 4.19 2.39 1.80 1.67 .89 .39 -.064 150

.77 .42 .C67 4.91 2.73 2.00 1.74 1.03 .46 -.005 165

• 92 .48 .887 5.6_ 2.96 2.18 1.78 1.16 .51 .047 180

.99 .50 oC97 6.02 3.05 2.23 1.79 1.20 .54 .06k 195

210 4.76 3.26 2.47 1.70 1.0_ .51 .106 6.18 3.16 2.21 1.76 1.19 .54 .085 210

225 5.01 3.28 2.36 1.70 1.07 .52 .I16 6.30 3.20 2.21 1.75 1.20 .55 .096 225

240 5.35 3.30 2.36 1.72 1.10 .51 .121 6.66 3.24 2.22 1.77 1.23 .56 .I03 240

255 5.70 3.40 2.58 1.76 1.17 .53 .134 7.19 3.36 2.29 1.81 1.27 .57 .116 255

270 6.27 3.62 2.49 1.85 1.24 .54 .IhC 8.06 3.45 2.35 1.88 1.32 .58 .119 270

285 6.76 3.75 2.57 1.90 1.28 .55 .132 7.33 3.27 2.22 1.77 1.24 .53 .103 285

300 6.10 3.52 2.41 1.74 1.13 .45 .C95 6.73 3.09 2.09 1.69 1.15 .51 .088 300

315 6.49 3.80 2.62 1.91 1.23 .50 .125 7.64 3._2 2.32 1.88 1.27 .58 .I00 315

330 7.74 4.36 3.00 2,18 1.39 .59 .IkC 9.17 3.99 2.71 2.25 1.50 .65 .111 330

345 9.11 4.86 3.36 2.42 1.52 .61 .136 10.26 4.47 3.09 2.57 1.69 .69 .123 345

&p, Ib/sq in., at -

[1oltl '

deg

r/R = 0.85

x/c= x/c= x/c= x/c= x/c= x/c=
0.017 0.040 0.090 0.130 0.168 0.233

0 9.94 5.94 h.24 3.34 2.74

15 8.71 5.75 3.89 3.02 2.51

30 6.71 5.02 3.31 2.58 2.20

45 5.60 k.28 3.03 2.52 1.90

60 4.94 3.80 2.75 2.28 1.93

75 4.22 3.27 2.40 1.99 1.62

9C 3.74 2.86 2.20 1.77 I._6

IC5 3.70 2.82 2.25 1.85 1.50

120 5.1h 3.93 3.02 2.27 1.99

135 k.84 3.61 2.79 2.C5 1.78

15C 5.09 3.82 2.86 2.14 1.82

165 5.71 4.18 3.05 2.36 1.96

180 6.28 4.55 3.22 2.52 2.10

195 6.56 4.62 3.24 2.56 2.11

21C 6.59 4.51 3.18 2.52 2.04

225 6.69 4.47 3.14 2.52 2.03

240 6.87 4.50 3.14 2.51 2.02

255 7.16 4.55 3.14 2.55 2.04

270 6.50 4.54 3.12 2.53 2.03

285 6.24 ].98 2.75 2.19 1.73

300 6.1_ 4.00 2.73 2.19 1.72

315 6.82 4.46 3.03 2.45 1.95

330 8.27 5.28 3.63 2.91 2.35

345 9.97 5.98 _.20 3.37 2.75

2,40 1.55

2.19 1.39

1.90 1.20

1.67 l.Ok

1.49 .91

1.24 .78

1,36 .68

1,42 .74

1.34 .97

1.35 .97

1,40 1.01

1.62 1.12

1.76 1.20

1.80 1.21

1.78 1.18

1,80 1.18

1.79 1.17

1.8] 1.18

1.8_ 1.18

1.61 1.00

1,61 1.00

1,80 1.1]

2.13 1.3_

2.42 1.57

_NOm'l

x/c = x/c = X/C = x/c = 'X/C = deg

0.335 0,500 0.625 0.76g 0,915

•85 .67 .34 .137 0

.74 .56 .28 .105 15

.61 .48 .20 .069 30

.43 .37 .13 .028 45

.27 .31 .08 -.011 60

.15 .22 .0h -.038 75

.09 .19 .04 -.048 90

• 16 .24 .08 -.048 105

.29 .33 .14 .010 120

•32 .39 .18 .030 135

• 38 ._k .23 .041 150

.47 .51 .29 .06_ 165

.54 .58 .34 .082 180

.57 .60 .35 .094 195

.58 .58 .35 .105 210

.61 .58 .34 .119 225

•64 .58 .3] .125 240

•66 .57 .33 .134 255

.66 .55 .31 .140 270

.55 .47 .2_ .1C5 285

.57 .46 .26 .111 300

.65 .52 .29 .129 315

.77 .60 .34 .152 330

.87 .71 .38 .173 345

537



TABLE 108 - Continued

FLIGHT 84, COLLECTIVE PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 20, t = 3.3 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at-

_nom' r/R = 0.75

deg x/c = x/c = xlc = x/c = x/c = x/c = x/c =

0.0_,7 0.090 0.168 0.233 0.335 0.625 0.915

C 6.65 3.42 2.53 1.91 1.42 .58 .C77

15 6.62 3.73 2._2 1.85 1.32 .53 .C5E

50 6.13 2.92 2.26 1.75 1.20 .47 .047

45 5.4C 2.63 2.12 1.64 1.07 .42 .C_9

60 4.69 2.54 1.98 1.57 .96 .36 -.CIC

75 5.96 1.96 1.81 1.41 .79 .29 .CCh

90 3.35 1.72 1.53 1.32 .68 .26 .C2E

105 3.38 1.9_ 1.60 1.40 .79 .28 .C42

12G 3.65 2.14 1.78 1.52 .95 .35 .C6h

155 4.2_ 2.82 2.24 1.76 1.15 .44 .103

15C k.98 2.98 2.45 1.83 1.27 .49 .130

165 5.33 2.90 2._4 1.81 1.29 .53 .125

180 5.66 3.05 2.43 1.81 1.33 .55 .125

195 5.83 3.00 2.33 1.73 1.28 .55 .122

210 5.76 2.87 2.18 1.6] 1.21 .52 .113

225 5.63 2.76 2.06 1.55 1.16 .50 .IOT

2hC 5.37 2.69 1.99 I.h9 1.12 .48 .ICI

255 4.85 2.62 1.92 I.h] 1.09 .47 .091

270 4.54 2.29 1.69 1.23 .94 .39 .07_

285 4.1_ 1.96 1.48 1.09 .82 ,35 .044

30C 4.01 2.0a 1.52 1.1_ .85 .37 .C54

315 h.31 2.24 1.66 1.27 .95 .kl .061

330 4.94 2.72 1.99 1.53 1.15 .50 .075

345 5.87 ].29 2.41 Io8k 1.39 .59 .089

r/R = 0.55 Snom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = de$

0.017 O.O_Q 0.188 0.233 0r335 Q.6_5 0.915

2.92 1.40 1.00 .83 .65

3.00 1.4_ 1.03 .85 .66

3.07 1.45 1.04 .86 .67

2.95 1.68 1.00 .82 .66

2.6? 1.29 .88 .72 .60

2.40 1.16 .88 .63 .54

2.32 1.15 .87 .61 .54

2.67 1.36 .95 .74 .62

3.23 1.70 1.15 .92 .75

3.71 1.87 1.3_ 1.07 .85

3.78 1.86 1.36 I.I0 .88

3.76 1.88 1.34 1.09 ._8

3.42 1.7C 1.22 1.01 .81

2.84 1.40 1.05 .88 .72

2.47 1.22 .92 .80 .62

2.21 .99 .75 .6_ .49

1.79 .76 .59 .50 .39

1.47 .57 .48 .41 .32

1.26 .48 .4_ .37 .28

1.15 .46 .41 .36 .27

1.20 .48 .43 .37 .29

1.43 .58 .49 .45 .33

1.84 .8_ .64 .54 .42

2.50 1.18 ._7 .12 .56

.41 .065 0

.42 .076 15

.42 .0e6 30

.42 .095 45

.41 .099 60

.36 .096 75

.37 .102 9C

• _9 .118 105

.45 .I_3 120

• 50 .137 135

• 51 .140 150

• 51 .113 165

.46 .096 180

• 43 .C51 195

•26 .041 210

•23 .019 225

•20 -.017 2_0

•20 -.009 255

•20 -.013 279

• 19 -.013 285

.21 -.006 30C

.2_ .010 315

• 29 .031 330

• _7 .057 545

Z_p, lb/sq in., at -

Cnom' r/R = 0.40 r/R = 0.25 __nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

0 .65 .37 .22 .21 .087 .04 .01 .01 .02 -.C05 0

15 1.16 .55 .35 .76 .099 .33 .13 .08 .06 .011 15

_0 1.24 .58 .37 .26 .I06 .45 .20 .13 .08 .012 _0

45 I._1 .62 .3_ .26 .111 .54 .25 .14 .08 .015 45

60 l._O .62 .39 .26 .113 .57 .26 .15 .08 .C21 60

75 1.22 .60 .38 .26 .I15 .63 .29 .17 .09 .023 75

90 1.25 .62 .hC .28 .125 .70 .34 .21 .10 .036 90

105 1.52 .77 .5C ._k .136 .91 .45 .26 .13 .C_6 105

120 1.P6 .93 .60 ._9 .lk; 1.20 .59 .36 .17 .061 120

I]5 2.13 1.07 .68 .42 .155 1.39 .70 .k3 .19 .064 115

150 2.32 1.18 .74 .43 .145 1.49 .73 .45 .20 .067 150

165 2.17 1.14 .70 .42 .135 1.35 .70 .kk .21 .055 1_5

180 1.90 .99 .60 ._7 .117 1.24 .64 ._1 .19 .061 1BO

195 1.49 .78 .46 ._C .08_ .8_ ._2 .28 .13 .039 195

210 1.06 .57 .33 .23 .067 .43 .21 .13 .06 .017 210

225 .69 .38 .21 .17 .045 .17 .09 .02 .01 -.C01 225

240 .44 .26 .13 .13 .037 .I_ .0_ -.01 .00 -.01_ 240

255 .26 .18 .08 .11 .034 .06 -.01 -.02 -.01 -.C19 255

27C .18 .14 .06 .11 .034 .05 -.02 -.02 -.02 -.C34 270

285 .18 .13 .06 .11 .03_ .05 -.01 -.01 -.01 -.0]0 285

]00 .18 .14 .07 .12 .Ok7 .05 .00 .CO .01 -.016 300

]15 .27 .18 .II .14 .055 .04 .01 .01 .02 -.C09 315

330 .43 .26 .16 .18 .06_ -.01 -.05 -.02 .02 -.001 330

3_5 .51 .32 .21 .20 .079 -.01 .00 .00 .01 -.C02 345

538



TABLE 108 - Continued

FLIGHT 84, COLLECTIVE PULL-UP FROM LEVEL FLIGHT

(SEE FIG 20_ f = 3.3 SECONDS)

(b) Section aerodynamic loading

_qom,

neg

C
15
3O
45
6O
75
90

IC5
123
155
15C
165
180
195
21C

225
240
255
27(2
2£5
3O0
515
350
-_5

Section aerodynamic loading, l, Ib/in., at -

r/R = 0.25 r/R = 0.40

•20 4.01

I.q6 5.91

2.03 6.21

2.32 6.51

2.45 6.47

2.7_ 6.29

3.16 6.59

_.11 8.01

5.48 9.57

6.32 10.70
6.69 11.46
6.36 10.89

9.48
7.45
5.42
3.64
2.47
1.76

1.49
1.50
1.66
2.14
3.01
3.68

5.94
3.92
1.91

.52
.16

-.14
-.26
-.12

.07

.22
-.06

.03

r/R=0.55

10.60

10.88

II.07

10.88

9.98

9.07

9.03

10.23

r/R = 0.75

22._7
21.31
19.48
17.51

15.54
13.21
11.55
12.$9

12.32
13.84
14.12
13.97
12.74
10.92

8.89

7.39
5.83
4.92

4.38

4.17
4.h_
5.23

6.82

9.21

14.35

17.79

19.65

20.95

20.72

20.33

19.45

18.69
18.02

17.21

15.10

13.27

13.62
14.95
17.90
21.50

r/R = 0.85

27.70
2_.65
20.57
17.52
15.66
13.07
11.77

12.42
16.57
16.15

16.96
18.86
20.51

20.9_

20.64

20.69

20.77

21.06

20.44

18.04
17.88

20.07

23.90

28.09

r/R=0.90

28.86
25.38
20.92
17.28
15.27
13.1_
11.66
1_.29
14.25

I_.0_

I_.82

17.15
19.17
19.98
20.24

20.49

21.00
21.94

23.03
21.4_

20.02

22.40

26.29

29.39

r/R = 0.g5

28.16
24.99
20.50
17.18

15.97
15.12
13.h_
15.89
13.33
13.00

13.60
15.42

17.70

18.72

19.03
19.26
19.65
20._7
21.76
22.55
20.25

22.04

25.45
28.35

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

C
1
2

3
4
5
6
7
8

9
I0

13.711
2.025

.OOO
.000
.041
.000

-.014
-.009

-.Olh
-.009

.000

-6.342

.132

.145

-.041

-.018

.000

.01h

-.005

-.014

.009

10

Os:AO+ L (An, sC°sn_Pnom

n= 1

+ Bn, s sin n _Pnom _J

Flap motion

an, s, deg bn,s, deg

0 3.511

1 .154

2 -.132

3 .087

4 .022

5 .028

6 .014

7 .000

8 .008

9 .010

10 -.004

-.310

-.192

-.174

-.006

-.032

-.002

-.0Oh

-.002

-.01C

.004

10

_s = a0 + E (an ,sC°SntPno m

n= 1

+ bn, s sin n _nom)

Lag motion

0
1
2

3

4
5
6
7
8

9
10

En, deg Fn, deg

6.603

-.225 -.Olk

.011 .003

.031 .003

.000 -.009

.000 -.016

-.005 -.003

.00_ .C03

.000 -.002

-.003 -.008

-.00_ -.003

10

"_ =Eo+ E (En c°Sn_nom

n=l

+ F n sin n _nom)

_39
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TABLE 108 - Conc!udod

FLIGHT 84, COLLECTIVE PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 20, t = 3.3 SECONDS}

(e) Flapwise bending moment

_nom'

deg

0

15

30

k5

60

75

90

105

120

135

150

165

180

195

210

225

2kO

255

270

285

300

315

330

3k5

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

102k

2518

322k

2632

16kO

167k

167k

1093

933

t0

1697

1891

1799

1252

2153

232k

2757

2780

1777

1k57

1731

1913

967

18k5

1650

2599

3333

2558

1361

800

281

-371

-lOOT

-776

206

1727

2323

33k5

259k

1229

81

-877

-1537

-2161

-1166

-?lk

1086

1715

2q88

2078

90k

-78k

-205]

-2797

-3093

-2082

-1710

-1322

-389

-161

605

271

-1789

-3531

-k869

-k235

-3681

-30k7

-3k01

-277_

-22k6

-853

-1132

-2973

-5162

-6505

-SklO

-5132

-5132

78k

388

kOk

1196

2129

2929

3350

3209

3036

3185

2698

2360

1832

lk5

-190

18

389

1880

3110

3752

klOa

k032

3923

3209

26k0

1229

-1013

-956

-765

-593

1086

277k

3728

k663

k720

3986

3223

2CII

k27

-3302

-2783

-3170

-3021

-1868

271

2638

k292

5058

3685

2k71

218

-935

-6177

-5868

-5789

-5102

-kkk5

-2226

1266

3853

k868

3kk5

958

-1918

-271k

_nom'

deg

0

15

30

kS

60

75

90

105

120

135

150

165

180

195

21C

225

2kO

255

270

285

300

315

330

3k5

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-5187

-6587

-5269

-2192

-1687

2090

3539

1960

3067

2171

1667

2236

1178

6

-115

-3771

-616k

-1k66

-10853

-1220k

-9615

-9078

-7108

-SKIS

-10810

-120k7

-10859

-5079

-2100

-81k

-2621

-5307

-_298

-361k

-1693

-2k_

-716

-2523

-5307

-8k66

-11103

-II5k3

-12975

-12829

-11k12

-9556

-73k2

-8671

-k77

-1277

259

k051

8995

7235

k115

3011

2019

k819

7219

7955

_k67

7267

k6k3

2899

lkll

-957

-285

I1S

67

2611

]283

1891

(g) Blade torsional moment and pitch-horn load

0

15

3O

kS

60

75

9O

105

120

135

150

165

180

195

210

225

2llO

255

270

285

3O0

315

330

3kS

Torsional moment, in-lb, at-

r/R = 0.15

710

667

608

613

783

660

529

318

171

-170

-k73

r/R = 0.50

720

598

SZk

5k5

670

7k2

59k

3kl

251

-98

-387

Pitch-horn

load, Ib

-510 -kS1

-kSI -389

-k68 -k69

-k13 -510

-130 -kk3

-102 -k29

-16 -329

7 -288

-98 -22k

-511 -k9k

-k66 -377

-256 -61

357 393

150

155

133

Ik7

157

133

97

61

19

-17

-37

-36

-31

-38

-3k

k

lk

38

61

63

k6

33

71

121

541



TABLE 109

FLIGHT 84, COLLECTIVE PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 20, t = 4.4 SECONDS)

(a) Differential preeeure|

Ap, lb/sq in., at -

_nom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = x/c = XlC = x/c = x/c = x/c = x/c = XlC = x/c = x/c = x/c = x/c = XlC = deg
0.017 0.090 0.168 0.233 0.335 0.6_ 0.915 0.017 0.090 0.168 0.233 0.338 0.025 0.915

0 10.07 4.99 3.62 2.62 1.58

15 9.89 5.24 3.91 2.90 1.74

30 8.66 5.85 3.94 2.82 1.56

45 6.98 4.20 4.04 2.49 1.18

6C 4.87 4.02 3.57 2.09 .87

75 3.57 3.75 3.27 1.79 .63

90 5.41 3.40 ].25 1.48 .57

105 5.12 4.73 4.24 2.64 1.05

120 4.53 4.24 ].81 2.36 .98

135 3.78 3.36 3.09 1.92 .81

150 3.4_ 3.01 2.55 1.72 .81

165 4.57 3.53 2.91 2.03 1.11

180 6.70 4.67 3.54 2.47 1.49

195 7.25 4.60 3.33 2.37 1.48

210 6.92 4.23 3.00 2.15 1.33

225 6.56 3.96 2.81 2.05 I.]6

240 7.49 k.lk 2.92 2.18 1.47

255 8.35 4.05 2.75 2.03 1.35

270 7.21 3.83 2.62 1.95 1.3_

285 5.47 4.84 3.31 2.36 1.81

300 5.17 2.38 1.63 1.43 1.12

315 5.94 2.29 1.85 1.60 1.46

33C 7.54 3.59 1.69 1.10 .85

345 9.89 5.05 3.21 2.36 1.44

• 57 .125 10.93 k.75 ].31 2.67 1.70 .33 .170 0

• 66 .132 11.0C 5.19 3.62 3.10 1.97 .77 .132 15

• 59 .C75 1C.41 5.23 ].68 3.12 1.90 .68 .056 30

.47 .C18 8.08 k.22 3.31 2.75 I._0 .57 -.03] 45

.]7 -.014 6.26 ].59 2.74 2.31 1.25 .42 -.092 60

• 32 -.C32 4.80 2.75 2.24 1.94 1.03 .35 -.143 75

.]] -.C06 3.99 2.31 1.95 1.79 .86 .37 -.146 90

• 47 .018 5.23 3.30 2.79 2.42 1.33 .48 -.119 105

.46 .039 6.32 k.04 3.01 2.63 1.45 .54 -.072 120

• 40 .022 5.55 3.27 2.k? 2.27 1.21 .47 -.078 135

.k] .049 5.26 3.03 2.27 2.03 1.15 ._9 -.029 150

• 60 .132 6.17 3.43 2.55 2.20 1.36 .63 .088 165

.71 .158 8.26 4.51 3.29 2.63 1.76 .74 .125 180

.70 .154 9.20 k.56 3.24 2.57 1.73 .72 .116 195

• 61 .lh2 9.02 _.21 2.9_ 2.26 1.56 .65 .110 210

• 66 .164 e.71 3.95 2.71 2.16 1.53 .69 .143 225

• 69 .192 10.00 k.12 2.82 2.2_ 1.58 .70 .183 240

• 56 .1_4 7.48 _.27 2.4] 1.99 1._3 .59 .185 255

• 59 .162 6.82 3.16 2.04 1.56 1.10 .59 .230 270

• 67 .2_5 4.11 3.78 3.00 2.52 1.67 .70 .248 285

• 85 .415 2.95 2.46 2.10 1.92 1.49 .81 .584 300

.77 .622 k.41 2.58 1.76 1.55 1.20 .74 .416 315

.61 .]66 8.35 3.13 1.99 1.55 1.19 .72 .396 3]0

• 49 .2_9 9.86 k.77 3.23 2.k_ 1.59 .58 .313 345

4p, Ib/eq in., at-

_nom' r/R = 0.85

deg x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.040 0.090 0.130 0.168 0.233

0 11.22 8.02 4.65 ].74 ].01 2.61

15 11.38 9.46 5.06 k.04 3.33 2.89

30 10.62 9.67 4.75 ].94 3.30 2.81

45 8.7P 7.08 4.37 3.37 2.03 2.35

60 6.56 5.23 3.61 2.93 2.21 1.96

75 5.12 k.06 2.97 2%45 1.99 1.47

9C _.62 3.57 2.65 2.20 1.76 1.51

105 5.23 k.09 3.15 2.62 2.15 1.58

120 7.67 6.62 k.69 3.42 2.87 2.32

115 6.71 5.25 ].87 2.89 2.41 1.92

150 6.52 k.93 3.59 2.73 2.28 1.81

165 7.76 5.73 k.02 3.16 2.61 2.17

180 9.91 7.45 _.73 3.81 3.13 2.62

1_5 10.29 6.54 _.52 3.60 2.98 2.52

210 9.91 5.75 h.07 3.27 2.66 2.27

225 9.15 5.k_ 3.85 3.10 2.51 2.22

2kC 8.50 5.76 3.98 ].22 2.56 2.23

255 ].55 2.90 2.78 2.5_ 2.40 2.27

270 2.T8 2.29 2.08 1.96 1.64 1.74

285 2.37 2.06 1.86 1.83 1.73 1.86

]CC 2.59 2.29 2.03 1.97 1.80 2.05

315 3.14 2.89 2.51 2.45 2.20 2.29

330 7.98 5.04 ].23 2.48 1.87 1.72

]kS 5.82 5.56 k.75 3.67 2.87 2.50

x/c = x/c= x/c= x/c =
0.335 0.500 0.625 0.780

1.68 .85 .67 .35

1.87 1.01 .78 .38

t.83 .97 .70 .33

1.51 .75 .58 .25

1.21 .k8 .42 .16

• 96 .27 .30 .09

.86 .22 .28 .1C

1.11 .39 .kC .19

I._8 .58 .55 .26

1.32 .53 .52 .26

1.27 .5h .56 .29

1.49 .73 .75 .4]

1.78 .90 .86 .50

1.72 .87 .79 .47

1.52 .77 .70 .40

1.46 .79 .71 .45

1.46 .81 .71 .43

1.73 .90 .74 .46

1.07 .39 .38 .31

1.42 1.01 .80 .kS

1.57 1.07 .82 .57

1.66 1.01 .73 .55

1.17 .58 .55 .50

1.48 .88 .74 .57

t_rioD Q s

degx/c =

0.915

• 212 0

• 202 15

• 148 30

.078 45

.033 60

-.015 75

-.007 90

• 006 105

.051 120

.064 135

• 069 150

• 121 165

• 166 180

• 160 195

.148 210

• 160 225

.214 2_0

.269 255

•269 270

• 290 285

• 315 300

.344 315

• 362 330

._18 345

542



TABLE 109 - Continued

FI.IGHT 84, COLLECTIVE PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 20, t = 4.4 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at-

Snore' r/R = 0.75

deg x/c = x/c = x/c = x/c = x/c =

0.017 0.090 0,108 0.239 0.335

0 7.29 3.82 2.78 2.11 1.60

15 8.22 4.18 3.05 2.33 1.74

3C 8.59 4.3] 3.18 2.42 1.71

45 8.29 3.87 2.92 2.18 1.51

60 7.41 3.25 2.57 1.94 1.27

75 6.28 2.67 2.22 1.73 1.04

9C 5.09 2.11 1.87 1.51 .86

105 4.58 2.49 2.00 1.73 1.05

120 4.75 2.88 2.28 1.87 1.25

135 5.10 3.26 2.69 2.06 1.39

150 6.17 3.76 2.98 2.21 1.56

165 6.61 3.75 2.95 2.22 1.6_

180 7.29 4.30 3.27 2.45 1.82

195 7.90 4.21 3.10 2.28 1.70
210 8.09 3.80 2.77 2.02 1.48

225 8.00 3.38 2.47 1.83 1.38

240 7.13 3.88 2.51 1.99 1.57

255 5.68 1.63 1.89 1.48 1.30

270 3.93 1.64 1.39 .92 .72

285 2.9C 1.75 1.29 .86 .73

30C 2,54 2.30 1.91 1.39 1.09

315 3.06 2.16 1.62 1.28 1.21

330 3.95 2.33 1.77 1.40 1.25

345 4.85 3.10 2.14 1.63 1.40

r/R = 0.55 Snore'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.625 0.915 0.017 0.090 0.168 0.233 0,335 0.6_5 0.915

•66 .120 3.55 1.68 1.20 .98 .76 .b8 .088 C

• 73 .I08 4.20 2.06 1.43 1.17 .91 .Sk .I08 15

•69 .C85 4.52 2.22 1.53 1.25 .96 .56 .112 30

.58 .061 4.20 2.04 1.42 1.16 .90 .53 .118 45

• 49 .021 3.47 1.74 1.19 .97 .77 .aT .112 60

• 38 .028 2.92 1.45 .98 .81 .67 .41 .111 75

• 35 .047 2.84 1.44 1.02 .77 .65 .43 .114 9C

.43 .077 3.46 1.81 1.22 .97 .79 .50 .141 105

• 40 .894 4.20 2.15 1.51 1.19 .95 .55 .154 120

.56 .122 4.68 2.58 1.65 1.32 1.05 .59 .158 135

.63 .155 4.56 2.34 1.63 1.33 1.05 .58 .157 150

.73 .177 4.56 2.3a 1.64 1.34 1.07 .61 .lab 165

.78 .191 4.26 2.13 1.50 1.24 1.00 .56 .121 180

.69 .177 3.42 1.69 1.27 1.04 .co .36 .082 195

.57 .153 1.59 .62 .71 .76 .90 .72 .352 210

• 58 .153 .80 .64 .71 .49 .22 .34 .169 225

.52 .174 1.65 .72 .59 .59 .63 .57 .122 240

.87 .51_ 1.19 .43 .33 .26 .25 .]2 .127 255

.11 .158 1.20 .45 .40 .35 .26 .17 .055 270

• 50 .194 1.31 .59 .5G .43 .32 .22 .084 285

• 47 .279 1.54 .70 .58 .49 .37 .27 .025 3C0

•68 .217 1.75 .81 .62 .52 .39 .24 .818 315

.48 .217 2.32 I.O0 .74 .63 .47 .30 .040 330

•72 .170 2.88 1.48 1.06 .88 .69 .42 .076 345

Snore' i r/R = 0.40

deg I x/c = x/c = x/c =

0.042 0.158 0.300

0 .78 .42 .28

15 1.45 .77 .49

30 1.85 .88 .55

45 1.92 .91 .56

60 1.67 .79 .49

75 1.41 .69 .44

9C 1.50 .74 ._8

105 1.93 .96 .63

120 2.40 1.20 .76

135 2.54 1.29 .81

150 2.67 1.39 .87

165 2.65 1.38 .87

180 2.43 1.26 .77

195 1.96 1.01 .59

210 1.36 .72 .41

225 .86 .47 .26

240 .52 .29 .lh

255 .29 .19 .OE

270 .19 .lk .06

285 .20 .16 .09

300 .26 .19 .11

315 .35 .23 .14

330 .45 .28 .17

345 .63 .kO .26

Ap, lb/sq In., at-

r/R = 0.25 _nom'

x/c = X/C = x/c = x/c = X/C = x/c = x/c = deg

0.600 0.910 0.042 0.158 0.300 0.600 0.910

._4 .098 .15 .08 .06 .05 .011 0

.33 .123 .30 .14 .10 .06 .016 15

._4 .126 .80 .39 .25 .13 .034 30

._4 .128 .84 .39 .23 .12 .833 45

.30 .119 .77 .37 .21 .11 .033 60

.29 .117 .72 .34 .20 .10 .832 75

.32 .137 .86 .41 .25 .13 .C47 90

.40 .156 1.18 .59 .35 .18 .054 105

.44 .16E 1.56 .78 .47 .22 .068 120

.46 .168 1.67 .83 .51 .23 .C72 135

.49 .168 1.59 .82 .51 .24 .079 150

• 50 .159 1.60 .82 .52 .25 .079 165

.44 .13E 1.48 .77 .50 .23 .075 180

._5. .106 .97 .54 .35 .15 .047 195

.26 .083 .44 .46 .12 .07 .C35 210

.19 .064 .29 .13 .07 .02 .816 225

• 13 .038 .11 .OS .Ok -.01 -.CG3 240

.I0 .033 .06 .02 -.02 -.82 -.013 255

.1C .03E .06 -.01 -.03 -.01 -.030 270

.12 .047 .05 -.02 -.02 .00 -.025 285

• Ik .058 .04 .OO .00 .00 -.026 300

• 15 .06C .06 .Ol .01 .02 -.014 315

.18 .067 .00 -.02 -.01 .01 -.OlC 330

.2k .089 .02 .01 .01 .04 .C17 345
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TABLE 109 - Continued

FLIGHT 84, COLLECTIVE PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 20, t = 4.4 SECONDS)

(b) Section aerodynamic loading

15
3O
_5

60
75
90

105

120
135
153
165
18C
195
219

225
2_C
255
270
285
303
315

330

3_5

Section aerodynamic loading, Z, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.g5

.95
1.51
3.78
3.65

3.39
3.16

3.93
5.hl
7.07
7.5k
7.k8
7.60

7.13
_.78

2.45
1.12

.3k

-.10

-.21

-.12

-.0_

.19

-.05

.39

4.75
7.77
8.89

9.10
8.00
7.16
7.79
9.89

11.87
12.53
13.29
13.2_

11.92

9._4

6.72

_._7
2.76
1.77

1.49
1.77
2.1_

2.53

3.09

4.32

12.64
1_.95
15.92
14.89
12.73
10_86
10.86
13.16

15.61
17.12

16.86
17.08
15.71
12.18
11.67

5.96

9.04
5.07
4.23

5.02

6.00
6.27

7.80
11.91

25.13
27.60
27.90

2E.24
21.66
18.06
15.09
16.80
18.91
21.35
2_.39

25.51

28.34

27.26

2_.82
23.37
23.93

20.85
11.19

12.66
15.70

16.82
16.98
21.00

30.39
32.94

31.06
26.32
20.50
16.28
14.79
18.05

25.59
22.22

21.51
25.66

30.97
30.04
27.36

26.16
26.10

22.05

1_.92
18.04

19.39
21.09
22.11
26.78

28.8]
33.43
]2.05
26.39
20.93
16.48
14.37
20._7

23.59
19.79

18.87
22._2

28.8C

29.23

27.00
26.29
28.00
24.57

20.78

24.2]
21.17
19.69
23.38

29.27

29.65
31.50
30.25
24.58

20.19
17.08

16.23
23.88

21.75
17.82

16.52
20.95
27.16
27.04
24.63
24.10
25.89

24.78

23.62

27.27
20.03
22.34
20.83
28.36

(c) Harmonic analysis of blade root motions

C
1

2

3
/4
5
6
7
8

9
lO

Pitch motion

An, s, deg Bn, s, deg

16.267
2.002
-.0 lZl
-.k58

-.163
.035
.295

.068
-.127

.009
-.064

-6.529
.000

.059

.272

.272
-.132
-.209
-.145
-.059
-.136

10

es=A 0 + _ _An, s cos n VJnom

n=l

+ Bn, s sin n _nom)

0
1

2
3
4
5
6
7
8

9

I0

Flap motion

an, s, deg bn, s, deg

4.809
-1.569

-.427
.132
.182
.004
.O]k

.024

.045

.043

.067

-I.262
-.138

-.006
.099
.148

.067
-.002

.043
.063
.020

10

_s=ao+ _ Ian, sCOSn_nom

n= 1

+ bn, S sin n _nom)

L_g motion

0

1
2

3
k

5
6
7

8

9

10

En, deg Fn, deg

8.593

-.655 -.154
-.055 -.217

• 050 -.165
-.Okk -.116
-.060 -.065
-.064 -.055
-.069 -.061
-.077 -.0_9
-.071 -.031
-.052 -.009

10

,_ =E0+ _ (En c°Sn_nom

n=l

+ F n sin n _nom)
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TABLE 109 - Concluded

FLIGHT 84, COLLECTIVE PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 20, t = 4.4 SECONDS}

(e) Flapwise bending moment

_nom'

deg

0

15

30

45

60

75

9O

105

120

135

150

165

180

195

210

225

24O

255

270

285

30O

315

330

345

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

2247

2555

4390

5222

4356

3467

1460

1027

2794

1540

2555

2247

2178

2657

4379

3626

1312

2463

3033

1608

1449

3113

2646

4504

2087

1683

3251

4274

3218

1716

-479

-I048

-297

140

413

454

281

1526

3407

2756

1749

3605

4595

3416

2393

3688

3548

2129

2170

1248

3146

4140

3417

796

-1293

-1907

-2088

-506

-669

-362

-163

1537

2667

2667

3173

4068

5297

4520

3960

3715

3996

1446

1278

1163

2346

3262

2823

-220

-2061

-2815

-3407

-1737

-1680

-1556

-573

906

1068

2193

4111

4225

4941

5036

4912

2938

2737

142

-1750

265

-351

722

335

-1284

-2657

-4390

-4945

-4505

-3202

-3053

-1935

-2472

-2718

168

3494

4524

4577

5765

4876

1963

-1258

-2349

-4311

-1893

-2649

-2002

-2450

-2181

-3475

-5873

-6589

-6977

-5923

-6022

-5604

-6500

-5634

-2689

1679

4027

4933

6435

4386

814

-4848

-5296

_nom '

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R : 0.150 r/R : 0.375 r/R = 0.575 r/R = 0.825

-1393

1342

I147

3638

6487

6324

8570

4338

2726

3768

642

2612

2759

-888

-2305

-5251

-8833

-11275

-13001

-10493

-8068

-5430

121

1293

-10094

-8580

-10028

-4526

505

1954

2654

-2735

-5796

-5942

-4737

1091

3516

-928

-6072

-13740

-18331

-16215

-14766

-9394

-9459

-2882

-391

-6479

2022

-1290

886

3622

8950

11590

7270

5734

1606

-218

6214

9958

13318

11654

2086

-4938

-8138

-7914

-218

598

5254

10022

9302

7078

_/nom '

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R : 0.15 r/R = 0.50

193 70

2155 1880

2239 1630

1400 946

1130 778

667 621

-4 190

526 547

923 834

179 251

-1249 -745

-1177 -I121

211 203

82 -142

-1919 -1578

-2339 -2026

-1137 -1758

-2429 -2325

-4577 -3359

-2197 -2309

-611 -1124

-2124

-2809

-1471

Pitch-horn

load, lb

62

291

305

223

177

93

51

98

132

33

-161

-80

34

53

-154

-281

-48

-210

-449

-155

I07

-2507 -50

-2208 -389

-1664 -75
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TABLE 1 i0

FLIGHT 84, COLLECTIVE PULL-UP FROM LEVEL FLIGHT

(SEE FIG 20, t = 5.5 SECONDS)

(a) Differential prenurem

Ap, lb/sq in., at-.

%#nom _
r/R = 0.95 r/R = 0.90

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0

15

30

_5

60

75

90

105

126

135

150

165

18C

195

210

225

2_C

255

270

265

300

315

33C

3_5

%#nO mj

x/c = deg
0,017 0.0@0. 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0,625 0.915

9.60 k.60 2.@7 2.07 I.]7

9.89 4.86 3.21 2.12 1.07

9.79 5.03 3.79 2.77 1.62

8,2_ 4,48 3.87 2,68 I._9

5.63 3.91 3.43 2.02 .93

2.63 2._0 2.36 1.32 ._0

2.06 2.20 2.1_ .90 .30

3.16 2.9_ 2.69 1.43 .52

2.10 2.18 2.23 1.21 .42

2.52 2.24 2.14 1.38 .53
3.51 2.82 2.40 1 .63 .70

4.75 3.53 2.89 1.94 1.06

6.17 4.25 3.16 2.21 1.3_

7.13 _.44 3.20 2.31 1.46

6._1 3.91 2.76 2.01 1.28

5.98 3.59 2.5_ 1.88 1.24

6.99 3.81 2.69 2.03 1.36

7.68 3.72 2.55 1.93 1.32

6.52 3.49 2.36 [.79 1.22

6.ill ].5, 2.22 1.66 1.2_

2.30 2.91 2.38 1.94 1.47

2.87 3.09 2.47 1.81 1.39

5.2h 3.02 2.10 1.76 1.45

6.21 2.62 I.h3 1.27 1.10

•58 .]04 7,06 4.63 3.20 2.41 1.58

.28 .221 I0.51 3.98 2.46 1.78 1.02

.58 .I03 11.02 5.00 3.52 2.95 1.85

.56 .063 9.98 4.56 3.56 2.98 1.80

• 35 -.C2k 7.53 3.97 2.87 2.35 1.3_

• 22 -.C35 4.19 2.24 1.71 1.53 .79

• 22 -.C26 2.97 t.52 1.32 1.23 .61

.26 -.022 2.79 1.61 1.43 1.32 .68

•26 .C06 3.86 2.16 1.74 1.54 .78

.3] .C2h 3.84 2.21 1.76 1.58 .83

•42 .C45 4.99 2.81 2.06 1.88 1.08

• 55 .109 6.37 3.39 2.56 2.15 1.36

.66 .14_ 7.75 4.18 2.96 2'.]9 1.59

• 70 .160 8.98 4.48 3.14 2.48 1.68

•60 .128 8.91 k.06 2.82 2.17 1.52

• 60 .150 7.93 3.66 2.53 1.98 1.38

• 64 .180 9._2 3.81 2.64 2.08 1.48

.57 .158 6.75 4.20 2.85 1.96 1.38

•54 .152 _.36 3.05 2.35 1.65 1.29

.60 .227 4.,I 1.77 1.37 1.31 1.15

•42 .hSC 3.39 2.03 1.66 1.49 1.25

.92 ._05 _.75 2.15 1.91 1.7_ 1.]9

.67 .25_ 5.21 2.53 1.96 1.75 I._5

.75 ._33 6.57 2.88 1.96 1.56 1.19

• 74 .407 0

• 60 .389 15

• 6_ .078 30

• 64 .029 _5

.42 -.076 60

• 22 -.141 75

• 18 -.132 90

•23 -.147 105

• 30 -.111 120

.37 -.064 135

.47 -.018 150

.63 .063 165

.72 .110 180

•74 .135 195

• 62 .119 210

•62 .135 225

•68 .166 240

.59 .190 255

• 78 .320 270

.76 .409 285

•98 .474 300

.87 .512 315

• 95 .498 330

°67 .273 345

ap, lb/sq in., at -

_Jnonl,

deg

r/R = 0.85

x/c = x/c : x/c = x/c : x/c = x/c =
0.017 0.040 0.090 0.130 0.168 0.233

3.63 3.kC 3.15

3.94 3.17 2.58

I_.86 3.89 3,19

_.75 3.85 3.20

3.86 2.91 2.51

2.39 1.9_ 1.60

1.72 1.37 1.10

1.84 I.hi 1.15

2.3_ 1.77 1._5

2.82 2.03 1.79

].35 2.55 2.07

3.90 3.03 2.51

4.34 3.45 2.86

h.h6 3.55 2.92

3.95 ]. 13 2.57

].57 2.83 2.30

3.69 -_.CO 2.41

2.35 2._2 2.45

1.33 1.25 1.04

1.73 1.73 1.53

2.07 1.95 1.74

2.02 1.88 1.65

2.75 2.27 1.90

2.68 2.16 1.58

0 4.31 _.04

15 6.62 5.97

30 10.62 9.06

45 I0._6 9.38

60 7.98 6.02

75 4.3T 3.29

90 3.26 2.36

IC5 3.3_ 2.39

120 _.56 3.19

135 5.03 3.75

150 6.26 4.57

165 7.56 5.50

18C 9.31 6.13

195 10.11 6.23

210 9.56 5.59

225 8.21 5.07

2hC 8.05 5.30

255 2.53 2.21

270 2.18 1.64

285 2.06 1.85

300 2.59 2.31

315 2.65 2.29

33C 3.87 3.4U

345 5.7C h.01

2.7h

2.18

2.76

2.73

2.10

1.25

.97

1.12

1.13

1._0

1.7]

2.07

2._0

2._9

2.19

2.0_

2.13

2 ._8

1.29

1.78

1.7£

1.80

1.9_

1 ._8

x/c= x/c = x/c=
0.335 0.500 0.625

1.9k 1.16 .98

1.25 .60 .60

1.77 .90 .65

1.75 .92 .67

1.29 .61 .47

.75 .18 .23

• 56 .07 .17

• 58 .08 .19

.71 .20 .26

• 98 .38 .ki

1.20 .52 .5_

l.k] .69 .68

1.6_ .83 .79

1.69 .85 .80

1._5 .73 .68

1.33 .71 .66

1.38 .77 .69

1.88 .98 .80

1.05 .73 .65

1.17 .50 .3k

.92 .49 .h0

I.kI .83 .65

1.53 .72 .50

1.03 .70 .92

%# nom P

x/c = x/c = deg

0.769 0.915

• 7C .487 0

•42 .433 15

• 28 .168 30

• 32 .134 45

• 17 .035 60

.Ok -.027 75

.02 -.056 90

• 04 -.OhO 105

.10 -.009 120

• 21 .038 135

• 29 .069 150

• 39 .115 165

• 47 .156 180

• 47 .162 195

• 39 .140 210

.39 .144 225

._,I .175 240

•52 .284 255

• 58 ._37 270

• 32 .253 285

•25 .247 300

•57 ._,10 315

•35 .311 330

•67 .352 345
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TABLE II0 - Continued

FLIGHT 84, COLLECTIVE PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 20, t = 5.5 SECONDS)

(s) Differential pressures - Concluded

I _nom, r/R = 0.75

deg X/e = x/c = x/c = x/c = x/c = x/c =

0,017 o.ogo 0,168 0.233 0.335 0,625

C _.88 4.03 2.69 2.09 1.£2 .75

15 5.79 3.32 2.66 2.01 1.54 .60

30 7.17 4.15 2,93 2.27 1.67 .6_

k5 8.28 4.26 5.12 2.38 1.72 .67

60 8.16 3.75 2.79 2.06 1.39 .50

7_ 6.72 2.40 1.99 I.h7 .91 .52

90 k.90 1.47 1.39 1.11 .60 .22

105 5.60 1.3k 1.19 1.01 .55 .21

120 2.96 1.56 1.25 1.86 .65 .26

135 2.87 1.85 1.h7 1.32 .92 ._1

150 4.72 3.56 2.76 2.10 1.50 .64

165 5.68 3.71 2.89 2.18 1.61 .70

180 6.54 3.98 3.02 2.28 1.72 .7_

195 7.24 4.09 3.03 2.26 1.71 .7C

210 7.65 3.69 2.69 1.96 1.k6 .55

225 7.53 3.17 2.53 1,71 1.32 .5h

2kC 6.51 3.30 2.26 1.60 1.28 .56

255 5.11 2.04 1.99 1.36 1.11 .89

270 3.53 .97 1.01 .8_ .E6 .42

285 2.13 1.05 .99 .88 .77 .k8

500 1.75 1.80 1.32 1.01 .84 .kO

315 2.37 1.68 1.23 .95 .82 .47

53C 2.77 2.01 1.9a 1.47 1.25 .$4

345 3.56 2.38 2.1k 1.50 1.13 .77

ap, lb/sq in., at -

X/C = X/C =

0.915 0.017

• 29e 3.44

.194 3.99

.103 4.7_

• 077 4.85

• C52 3.77

-.010 2.57

• 01_ 1.90

• 033 1.71

.Ck7 2.14

.C97 3.42

• 163 h.03

.172 4.19

.18h 4,06

.182 3.55

.1_ 1.12

.137 .56

.201 .60

.h23 ,75

.207 .80

• 258 .97

• 106 1.17

.217 1.51

• 272 1.70

.h25 2.31

r/R = 0.55 _nom'

x/c = x/c = x/c = xlc = x/c = x/c = deg

O,O_O 0.188 0.233 Q.335 0.625 0.915

1.72 1.2] .99 .77 .k6 .095 C

1.91 1.32 1.08 .82 .k8 .Cet 15

2.26 1.5k 1.25 .95 .53 .093 30

2.59 1.61 1.52 .99 .55 .I07 k5

1.80 1.25 1.05 .79 .kS .090 60

1.10 .78 .63 .52 .35 .076 75

.89 .71 .kS .43 .31 .073 90

• 79 .64 .5h .hi .30 .076 105

1.04 .79 .58 .h9 .34 .O9h 120

1.77 1.25 .98 .80 .h7 .138 155

2.0k 1.k_ 1.16 .93 .53 .157 150

2.1h 1.5C 1.22 .98 .Sh .124 165

2.08 I.k9 1.21 .98 .56 .132 180

1.87 1.53 1.30 1.hk .89 .197 195

1.49 .95 1.01 .95 .82 .293 210

• 43 .56 .56 .50 .h2 .252 225

.59 .56 .55 .51 .39 .141 2k0

•_5 .52 ._6 .58 .37 .048 255

• 18 .23 .25 .19 .10 .088 270

• 36 .34 .29 .21 .19 .030 285

.50 .45 .38 .29 .20 .012 300

.67 .53 .k6 .]k .23 .032 315

.80 .61 .51 .38 .24 .OkO 330

1.12 .81 .68 .52 .51 .056 ]kS

ap, Ib/sq In., at -

_nom' r/R = 0.40

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.0,t2 0.158 0.300 0.600 0.010 0.042 0.158

0 .75 .47 .30 .)5 .09_ .08 .05

15 1.19 .64 .39 .28 .105 .34 .16

30 1.70 .89 .55 .3h .127 .65 .30

kS 2.nS 1.02 .61 .35 .12h .87 ._0

60 1.77 .82 .k9 .3C .ICE .77 .35

75 1.12 .54 .33 .23 .102 .50 .25

90 ._0 .kO .26 .21 .098 .39 .17

105 .97 .50 .31 .2h .115 .52 .26

120 1.20 .66 .4C .30 .131 .82 .hl

155 1.72 .85 .56 .37 .151 1.07 .55

150 2.hO 1.22 .78 .kS .160 1.36 .69

165 2.88 1.35 .8k ._8 .163 1.50 .80

18C 2.52 1.31 .80 ,h6 .151 1.77 .87

195 2.08 1.08 .65 ._6 .115 1.11 .67

210 I.h7 .76 .43 .27 .089 .73 .45

225 .o1 .50 .28 .21 .069 .29 .2_

240 .59 .34 .19 .17 .053 .11 .1_

255 .27 .16 .05 .11 .049 .07 .05

270 .14 .10 .O] .IC .050 .07 .00

285 .11 .11 .Ok .10 .043 .05 -.05

300 .17 .lh .07 .12 .051 .05 .00

315 .25 .18 .18 .13 .053 .06 .01

338 ._6 .2k .lk .15 .065 .07 .01

345 .6h .37 .22 .2C .07E .02 -.01

"r/R = 0.25 _nom'

x/c = x/c = x/c = deg

0.300 0.600 0.910

•06 .06 .C17 0

.10 .06 .015 IS

•20 .11 .029 30

• 22 .10 .C19 45

•20 .08 .019 60

• 12 .06 .CIk 75

• 10 .05 .019 90

• 16 .08 .029 105

.25 .15 .04C 120

• Sk .16 .CSh 155

.k2 .20 .C6e 150

• 51 .25 .C7h 165

•56 .26 .875 180

.38 .18 .056 195

.19 .11 .016 210

.06 .03 .019 225

• C] .C1 -.018 2kO

-.04 -.03 -.C20 255

-.04 -.02 -.020 270

-.04 -.05 -.047 285

-.01 .00 -.C54 300

.01 .01 -.021 315

•02 .03 -.009 330

• 01 .02 -.005 ]k5

_48



TABLE ii0 - Continued

FLIGHT 84, COLLECTIVE PULL-UP FROM LEVEL FLIGHT

(SEE FIG 20, t = o o o_,_,_S,

(h) Section aerodynamic loading

_qom,

aeg

0
15
30
45
60

75
90

105
120
135
150
165

180
195
210
225
2_0
255
270
285

300
315
330
3u,5

Section aerodynamic loading, l, lb/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R : 0.85 r/R = 0.90 r/R = 0.95

.80
1.58
2.96
3.52
3.08

1.99
1.64
2.40
3.79
5.03
6.32
7.28
8.12

5.57
3.42
1.35

.51
-.20
-.19

-,u,4
-.06

.12

.33

.lU,

4.89

6.42

8.68

9.72

8.16

5.62

4.45

5.38

6.72

8.98

12.03
12.89
12.41
10.02

7.09
_.78

3.39
1.72

1.19
1.24

1.63
2.02

2.64

3 •86

12.60
13.66
15.87
16.5t_
13.02

8.,65

7.2tt
6.82

8.23
12.99
lb,. 99
15.50
15.49

18.37

13.47
7.02
6.73
5.62
2.79
3.67
4.5_

5.52

6.20

8.38

24.68

22.8_

25.79

27.h0

23.T7

16.60

11.50

9.88

I0._]

13.20

22.58

24._5
26.34
26.?2
23.99
21.99

21.50
20.19
11.75
10.96
11.62
12.t_1
16.t17
19.21

27.86
24.13
30.65
30.32
22.94

13.14
9.48

10.10
15.09
16.57
20.34
24.56

28.56
29.67

26.39
23.93

24.59

21.84
1 I,,. 34
13.86
lt_.46

17.85
19.k5
20.62

28.76
25.59

31.63
30.00
22.94
12.82

9.kk
10.11
13.05

13.87
17.71
22.41
26.65

28.73
26.22

24.01
26.28

24.33

21.36
17.80
19.'/'5
20.66

22.88
21.02

27.35
25. I,,6
29.95
27.47
20.40

11.70
10.13
13.99
11.18
12.41
15.84
20.44

24.66

26.45
23.14
21.92
23.98
23.51

21.48
21.87
19.04

21.95
21 .kk
20.14

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0

I

2
3
4

5

6
7

8

9
10

I_.51_

_.812

-.005

-. 549

-.123

-.268

.186
• I45

.050

.005

.000

10

-9.661
.2_5

.I00

.082

.191

.218

-.I_I

-.027

-.032

.014

0s=A0+ _- _An, s cosntPnom

n= 1

+ Bn, s sin n d/hOrn )

Flap motion

an, s, deg bn,s, deg

0
1
2
3
k

5
6
7
8
9

10

3.317
.480

-.417
.298
.OkO

-.006
.018

.OOk

.006

-.012
-.002

-.383

-.715

-. 186

.00_

.091

.030

-.014

.051

.018

.0_0

10

_s = a0 + }-- (an, s cos n _Pnom
n= 1

%

+ bn s sin n Cnom)

Lag motion

0

1

2

3

4

5
6
7

8

9
10

En, deg Fn, deg

11.232
-.636 .154

.006 .049
• 108 -.008

-.005 .005

-.017 .053
.036 .009
.006 -.027

-.009 .000
-.013 -.003

.005 -.003

10

_ =E0+ _-- IEncoSnd/nom

n= 1

+ F n sin n qJnom)

549
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TABLE 110 - Concluded

FLIGHT 84, COLLECTIVE PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 20, t = 5.5 SECONDS)

(e) Flapwise bending moment

)
0

15

30

65

60

75

90

I05

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

2906

957

6164

6924

6548

6958

1595

398

2735

1972

-196

2076

2302

2177

3055

2131

-46

1835

3682

2211

809

1151

2861

4195

1337

619

3713

5932

6606

2739

637

-1130

-380

-99

-883

-99

1337

1967

2327

1766

1295

3066

5297

4059

2120

3317

6117

2436

-9

570

2830

5478

4791

2106

-362

-1455

-1573

-1356

-1058

-922

759

1790

1765

1022

2070

6059

6111

5659

3842

4131

4375

2179

-1661

190

2118

3997

6340

1688

-1317

-1889

-2862

-3091

-1794

-1317

-287

725

334

105

2604

6731

5781

5905

5638

4121

3005

1068

-3736

-1624

-663

769

2336

391

-1631

-3376

-6051

-5338

-2856

-2249

-2936

-2839

-2672

-410

2177

3860

6703

6595

6861

3075

-1616

-3264

-5190

-3906

-3767

-2672

-1021

-862

-1299

-6513

-7866

-6652

-5120

-5677

-6812

-6503

-5777

-2623

-26

1905

6303

7725

7387

2303

-6513

-7807

l_no m ,

deg

¢

15

30

65

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-29

736

-6783

69

3780

8990

10602

2613

3536

2641

1127

2266

638

-2308

-3632

-6929

-7957

-13021

-12565

-12483

-10660

-10318

-3432

-338

-11363

-12633

-15206

-4786

651

5519

3651

-5975

-7069

-7847

-928

2462

1726

-3109

-8617

-12519

-14652

-16912

-15696

-15059

-12877

-7538

1665

-2523

106

-7526

-598

3242

13610

13850

8202

4730

-3816

-22

7610

12316

11690

7618

-70

-4310

-3958

-6102

-3q76

-2614

-1382

8858

11882

8690

(g) Blade torsional moment and pitch-horn load

_nom

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

260

255

270

285

300

315

330

365

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

-188 -552

77L 657

2254 1957

2511 2165

1618 871

439 658

324 310

376 189

-156 191

-602 -660

-866 -668

-1066 -791

-778 -714

22 -299

-1153

-3068

-1833

-2278

-4367

-3482

-1313

-1736

-3030

-4163

Pitch-horn

load, lb

-5

148

285

365

27O

84

81

62

-24

-50

-88

-99

-36

38

-1251 -138

-2586 -331

-1721 -204

-2872 -136

-3861 -687

-3660 -361

-1844 -67

-2369 -53

-2881 -290

-3936 -300

551



TABLE IIi

FLIGHT 85, CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG 21, t = 03 SECOND)

(a) Differential pressures

&p, Ib/sq in., at-

r/R = 0.95 r/B = 0.90 _nom'

deg XlC = XlC = XlC = xlc = x/c = x/c = x/c = XlC = XlC = x/c = x/c = x/c = x/c = x/c = deg
0.01"I 0.090 0.168 0.233 0.335 0.625 0,915 0.01'/ 0.090 0.168 0.233 0.335 0.625 0.915

6 5.20

21 3.84

36 3.07

51 2.50

66 1.97

81 1.94

96 3.6_

111 3.07

126 2.51

I_1 2.18

156 2.10

171 2.67

186 3.39

201 5.80

216 _.19

251 _.60

246 5.07

261 5.76

276 3.96

291 3.88

306 _.52

321 5.59

336 6.80 W.57

351 7.32 _.67

4.01 3.16 1.92 .98

5.52 2.95 1.71 .71

3.20 2.83 1.52 .55

3.13 2.84 1.53 ._5

2.97 2.79 1.31 .36

2.74 2.76 1._2 .33

4.56 3.63 2.11 .65

3.39 3.01 1.75 .61

2.75 2.49 1.kl .49 .30 .021

2.40 2.07 1.21 .41 .29 .019

2.35 1.92 1.17 ._5 .30 .035

2.6_ 2.06 1.29 .59 .38 .063

2.87 2.15 1.42 .72 .41 .078

2.97 2.19 1._6 .80 .42 .086

3.03 2.22 1.50 .85 .43 .096

3.16 2.28 1.56 .93 .4h .097

3.36 2.39 1.47 1.02 .48 .111

3.76 2.64 1.85 1.1_ .52 .124

3.84 2.69 1.94 1.28 .58 .133

2.72 2.05 I._6 .76 .35 .072

3.31 2.39 1.60 .90 .42 .092

3.95 2.79 1.89 1.10 .49 .107

3.21 2.21 1.29 .58 .122

3.48 2.28 1.31 .57 .109

._4 .057 7.34 3.68

.35 .032 5.81 3.04

• 30 .008 4.75 2.54

.27 -.010 4.32 2.29

• 24 -.010 3.87 2.00

.23 -.021 3.60 1.87

.32 -.006 3.78 2.09

•35 .025 5._I 2.98

4.48 2.51

3.87 2.08

3.79 2.01

_.23 2.20

4.87 2.54

5.25 2.60

5.50 2.74

5.89 2.97

6.h0 3.21

7.52 3.62

7.88 3.40

5.10 2.48

5.48 2.73

6.61 3.30

7.95 3.95

8.56 4.25

2.61 2.21 1.54 .51 .021 6

2.21 1.96 1.31 .46 -.025 21

1.90 1.76 1.12 .36 -.068 36

1.83 1.72 1.05 .29 -.107 51

1.72 1.64 .97 .25 -.153 66

1.61 1.58 .93 .22 -.176 81

1.86 1.76 1.09 .28 -.157 96

2.45 2.11 1.29 .34 -.120 111

2.12 1.82 t.15 .36 -.094 126

1.77 1.50 .96 .3_ -.098 141

1.67 1.39 .93 .35 -.057 156

1.76 1.46 1.01 .39 -.025 171

1.96 1.59 1.13 ._3 .016 186

2.05 1.61 1.20 .49 .061 201

2.09 1.63 1.20 .51 .075 216

2.15 1.68 1.27 .53 .080 231

2.28 1.80 1.36 .57 .106 246

2.5_ 1.97 1.53 .61 .122 261

2.41 1.88 1._5 .56 .103 276

1.76 1._2 1.11 ._7 .071 291

1.92 1.55 1.19 .49 .073 306

2.31 1.92 1.4_ .59 .089 321

2.78 2.29 1.69 .65 .101 336

2.97 2.48 1.77 .61 .077 351

Ap, lb/sq in., at

Wnom' r/R = 0.85

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.01'1 0.040 0.090 0.130 0.168 0.233 0.335

6 8.27 5.61 4.09 3.06 2.58 2.1_ 1.42

21 6._6 4.79 3.45 2.51 2.17 1.79 1.17

36 5.60 _.21 3.15 2.20 1.96 t.60 1.06

51 4.99 3.91 3.04 2.15 1.90 1.49 .99

66 4.66 3.55 2.86 2.Oh 1.74 1.32 .89

81 4.48 3.33 2.70 1.78 1.68 1.23 .82

96 4.h4 3.41 2.77 1.87 1.70 1.30 .90

111 4.84 3.71 3.10 2.16 1.92 1.51 1.07

126 6.09 4.76 3.70 2.59 2.20 1.69 1.15

1_1 5.C6 3.80 3.04 2.14 1.84 1.43 1.01

156 4.86 3.60 2.87 2.01 1.76 1.36 .97

171 5.16 _.79 2.95 2.10 1.86 1._4 1.05

186 5.6_ 4.12 3.10 2.29 2.00 1.58 1.1_

231 6.01 4.31 3.18 2.35 2.02 1.65 1.17

216 6.15 4.35 3.21 2.38 2.04 1.69 1.18

231 6.5_ a.52 ].35 2.53 2.12 1.79 1.24

246 7.16 h.Sh 3.56 2.73 2.26 1.93 1.31

261 8.4_ 5.38 _.93 3.01 2.50 2.10 I._3

276 5.2b 3.53 2.58 1.92 1.63 1.45 .96

291 5.41 3.64 2.70 2.00 1.66 1.50 .97

_06 5.59 3.80 2.82 2.10 1.75 1.56 1.01

521 6.86 4.62 3.41 2.60 2.16 1.89 1.26

3_6 8._ 5.53 4.05 3.10 2.57 2.20 1.48

351 9.57 5.99 4.49 3.37 2.82 2.38 1.60

_rlom '

x/c = x/c = x/c = x/c = deg

0.500 0.625 0.'169 0.915

• 69 .63 .29 .083 6

• 51 ._8 .21 .036 21

• 41 .42 .16 .01Z_ 36

• 34 • 36 . 12 -.022 51

.25 .31 .08 -.041 66

. 19 .27 .06 -.054 81

• 25 .33 • 11 -.045 96

• 37 .43 .17 -.027 111

.40 .4_ .19 -.007 126

• 35 .42 .20 .010 141

•37 .46 .22 .021 156

.45 .52 .27 .046 171

• 53 .57 .31 .063 186

• 56 .59 .33 .076 201

• 60 .59 .34 .096 216

• 66 .62 .36 .104 231

• 73 .66 .38 .117 246

• 79 .69 .39 .142 261

.54 .51 .28 .072 276

• 52 .48 .26 .081 291

.55 .51 .28 .098 306

.69 .61 .33 .119 321

• 82 .71 .37 .132 336

.85 .73 .37 .126 351
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TABLE III - Continued

FLIGHT 85, CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 21, t = 0.3 SECOND)

(a) Differential pressures - Concluded

Ap, Ib/sq in., at -

_nom' r/R =0.75

deg xlc = x/c = xlc = xlc =

0.017 0.090 0.168 0.233

6 6.11 3.12 2.31 1.81

21 5.66 2.72 2.10 1.68

36 5.09 2.53 2.05 1.62

51 4.57 2.41 2.02 1.58

66 4.10 2.21 1.89 1.48

81 3.62 2.01 1.78 1.39

96 3.41 1.93 1.76 1.36

111 3.78 2.40 2.14 1.67

126 _.14 2.43 2.18 1.71

141 4.27 2.33 2.07 1.63

156 _.78 2.71 2.23 1.71

171 5.00 2.68 2.20 1.69

186 5.20 2.79 2.20 1.69

201 5.33 2.77 2.14 1.64

216 5.29 2.75 2.08 1.60

231 5.50 2.88 2.11 1.65

246 5.73 3.09 2.20 1.68

261 5.25 1.89 1.51 1.15

276 4.46 2.01 1.50 1.18

291 3.97 1.91 1.43 1.11

306 3.75 1.92 1.45 1.15

321 q.18 2.39 1.7q 1.42

336 4.97 2.95 2.16 1.73

351 5.79 3.31 2.41 1.91

r/R = 0.55 _nom'

XlC = xlc = x/c = xlc = x/c = x/c = XlC = x/c = x/c = x/c = deg

0.335 0._ 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

1.20 .48 .039 3.21 1.54 1.08 .92 .71 .38 .059 6

1.07 .42 .024 3.13 1.49 1.06 .90 .69 .38 .072 21

.99 .38 .01_ 3.21 1.56 !.08 .91 .71 .39 .070 36

.9_ .34 -.031 3.14 1.53 1.06 .89 .71 .39 .088 51

.82 .29 -.01_ 2.99 I._4 1.02 .85 .67 .37 .087 66

.71 .25 .005 2.83 1.39 .95 .80 .65 .35 .089 81

.71 .28 .014 2.88 1._ 1.00 .84 .66 .36 .095 96

.95 .37 .031 3.39 1.67 1.19 .99 .78 .42 .ill 111

1.00 .38 .058 3.61 1.77 1.27 1.08 .85 ._ .110 126

1.01 .39 .072 3.90 1.89 1.37 1.1_ .88 .44 .104 141

1.09 .W1 .082 3.77 1.85 1.31 1.09 .85 ._ .111 156

1.12 .45 .095 3._7 1.71 1.25 1.05 .83 ._2 .099 171

1.15 ._6 .091 3._ 1.67 1.21 1.00 .77 .38 .066 186

1.11 ._6 .089 3.10 !.47 !.07 .90 .69 °35 .050 201

1.10 .47 .089 2.73 1.29 .95 .80 .61 .31 .034 216

1.13 .50 .091 2._ 1.12 .83 .72 .55 .28 .01_ 231

1.16 .48 .086 2.1_ .98 .73 .63 .47 .25 .003 246

• 80 .37 .060 1.91 .86 .65 .57 .44 .22 .000 261

• 80 .34 .0_3 1.62 .T_ .57 .50 .30 .20 -.009 276

.76 .32 .031 1._6 .66 .51 .45 .3_ .19 -.014 291

.78 .34 .033 1.60 .75 .56 ._9 .38 .21 -.001 306

.98 .43 .053 2.10 1.00 .73 .63 .48 .27 .025 321

1.21 .53 .065 2.70 1.28 .92 .79 .61 .34 .045 336

1.33 .55 .058 3.2_ 1.55 1.10 .94 .72 .39 .064 351

Ap, lb/sq in., at -

@nom' r/R = 0.40 r/H = 0.25 @nora'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

6 1.21 .6_ ._0 .31 .084 .23 .10 .07 .06 .027 6

21 1.32 .69 .43 .33 .090 .74 .37 .2_ .13 .O_k 21

36 1.38 .70 ._5 .33 .098 .68 .33 .21 .12 .035 36

51 1._9 .75 ._8 .3_ .10_ .77 .37 .23 .12 .043 51

66 1.51 .78 .49 .35 .10_ .85 .41 .25 .12 .047 66

81 1.51 .78 .50 .35 .108 .89 .42 .26 .13 .048 81

96 1.53 .79 .51 .37 .116 1.05 .53 .32 .15 .058 96

111 1.61 .88 .57 .42 .128 1.16 .$7 .36 .17 .06_ ill

126 2.07 1.09 .68 ._6 .139 1.20 .61 .39 .19 .071 126

141 !.98 1.08 .67 ._6 .131 1.50 .75 ._6 .20 .067 I_1

156 1.91 1.06 .66 ._5 .118 1.31 .69 .4_ .20 .067 156

171 1.87 1.0_ .6_ ._3 .113 1.18 .61 .39 .19 .069 171

186 1.76 .95 .57 .39 .099 .98 .50 .33 .16 .055 186

201 1.39 .79 ._8 .35 .086 .75 .36 .23 .11 .038 201

216 1.13 .65 .39 .29 .06_ .46 .20 .13 .06 .020 216

231 .86 .50 .30 .2_ .048 .26 .10 .06 .04 .009 231

2_6 .68 .39 .23 .20 .037 .17 .05 .03 .02 .008 2_6

261 .59 .36 .20 .19 .036 .12 .02 .02 .02 .001 261

276 .28 .19 .11 .16 .029 .11 .02 .01 .02 .003 276

291 .35 .21 .13 .16 .033 .11 .G3 .02 .03 .005 291

306 ._2 .2_ .15 .18 .0_2 .14 .O_ .03 .04 .009 306

321 .ml .29 .18 .20 .050 .1_ .05 .04 .05 .015 321

336 .7_ ._2 .27 .25 .068 .09 .03 .0_ .05 .015 336

351 1.02 .59 .37 .30 .080 .09 .03 .0_ .05 .012 351

553



TABLE 111 - Continued

FLIGHT 85, CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 21, t = 0.3 SECOND)

(b) Section aerodynamic loading

'

6
21
36
51
66
81
96

111
126

I_1
156
171
186
201
216

231
2_,6

261
276
291
306
321
336

351

Section aerodynamic loading, l, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

1.25

3.59

3.20

3.55

3.8k

_.01

_.85

5.3_

5.72

6.76

6.2_

5.68

4.73

1.99

1.0_
.61

.38

.37

.k7

.65

.80

.78

.82

6.62
7.08
7.32
7.79
7.9k

7.99
8.22
9.09

10.85
10.58
I0.3_
10.01

9.1_

7.65

6.27
_.89
].89
3.k9

2.20

2._

2.78
3.31
_.57
6.00

11.18

11.01

11.30

11.20

10.66

10.21
10.52

12.33

13.15
13.77
13.k2

12.71

12.03
10.72

9.k8
8.33
7.27
6.53

5.66

5.10

5.69

7._9
9.5k
11.38

19.87
17.79
16.52
15.35

13.88
12.55
12.38
15.kl
16.12
16.01
17.5k
18.00

18._2

18.23

18.07
18.76
19.3k
lk.12
13._6

12.59

12.72

15.k7
18.93
20.9k

25.05
20.25
18.02
16.58
15.05

Ik.10
IW.85

17.2]
19.83
17.00
16.61
17.83
19.29
19.95

20.30
21.32
22.85

25.39
16.78

17.06
17.90

21.83
25.88

28.32

23.&6
19.55

16.22
Ik.70
13.12
12.23
1_.02
18.52
16.33
13.82

13.56
Ik.9_
16.99
18.19
18.80

19.85
21.k0

2k. I0

23.20

17.01

18.32
22.15
26.10
27.29

20.69
17.15
1_.97
13.90
12.58
12.12

19.11
16.13

13.28
11.50
!1.37
13.k8
15.19

16.0k
16.76
17.66
18.91
21.22
21.02
15.01
17.7k

21.25
2k.98
25.86

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn,s, deg

0
I

2
3
k
5
6
7
8

9
10

12.982
.917

.026

.085

.000

-.055

.009

-.003

.003

-.003

.023

-k.09_
.070

.038
-.055
-.009

.018

.018

.000

.00]

.012

10

8s=A0+ _ [An,s cosn (_nom- 6° )
n=l

+ Bn, s sin n (_nom - 60)]

Flap motion

an, s, deg bn, s, deg

0 3.570
1 .212
2 -.053

3 .020
k .069
5 -.Ok5
6 .012
7 .012
8 .OOk
9 .008

10 .000

- • 502

-.020

-.090

-.008

-.0k9

-.008

.00k

-.016

-.008

-.00_

I0

/3s:a0+ _- [an,sCOSn(&nom - 6°)
n=l

+ bn, s sin n (_nom - 6o)I

0
I
2
3
k
5

6
7

8
9

10

=E0+

+ F n

Lag motion

E n, deg Fn, deg

5.273
-.216 .058

.032 .000

.03k -.02k
-.012 .018

.001 .022

.003 -.011
-.00_ -.016

.OOk .000
•005 .000

-.005 .000

10

_-- [En cos n(_nom - 6°I

n= 1

sin n (_nom - 60)]
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TABLE 111 - Concluded

FLIGHT 85, CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 21, t = 0.3 SECOND)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/H = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

6

21

36

51

66

81

96

111

126

14l

156

171

186

201

216

231

246

261

276

291

306

321

336

351

1562

2189

1448

855

1243

1026

1391

411

-216

969

1972

1528

570

810

2086

1972

2132

2018

1072

1437

1813

946

1642

-205

1353

1634

1485

809

429

421

-330

-998

-1411

-413

908

132

-701

-91

974

1972

2170

2129

2162

2483

2426

2558

957

363

913

1844

1654

1157

497

226

-669

-1700

-1636

-353

479

63

-606

-344

660

2161

2594

2685

3363

3544

3435

3046

660

633

-588

585

585

232

-407

-1284

-2048

-3326

-2563

-1494

-1466

-1284

-1504

-1676

-531

977

1797

2322

3142

3266

3228

1434

-302

-445

-1877

-1252

-3

-286

-1085

-2836

-4007

-3100

-2731

-2792

-2898

-2185

-1895

-2167

-1727

-135

1951

2831

3456

3042

1977

-372

-1243

-1754

-4512

-4263

-2024

-1786

-2940

-5109

-6184

-4900

-4711

-5666

-5736

-4850

-4602

-4641

-4900

-3308

-313

2035

2622

2692

-582

-2393

-3557

-4721

-6830

-5303

-3671

-1595

-3107

-5178

-5115

-4482

-5539

-6396

-6564

-6082

-5073

-5314

-6585

-6893

-4158

340

2976

1004

-2756

-4367

-5633

-6339

-5694

-3898

-3044

-2015

-2424

-3526

-3409

-3825

-3825

-3358

-3847

-3913

-3380

-3942

-4263

-4906

-4446

-3256

-898

-1883

-3270

-4533

-5373

-5497

_nom'

deg

6

21

36

51

66

B1

96

lit

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/H = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-7708

-6894

-5153

-5153

-2515

-1685

-2759

366

1066

-871

155

366

-610

-627

-2271

-6455

-6064

-6797

-t0395

-I0834

-10606

-10655

-7367

-5690

-6642

-6740

-4689

-3077

-863

-700

-2409

-1888

-2702

-1319

244

2540

1481

-391

-3240

-6284

-7228

-6593

-8254

-7473

-7131

-5910

-4689

-5470

2366

1726

2830

6302

5886

5454

5502

2462

3246

5646

7038

849_

9246

6254

3790

3342

t406

926

3134

2206

3086

4526

3550

2606

14420

13798

13853

15647

14649

14649

15189

13094

14475

15033

15674

15582

16763

15271

14539

14988

14384

13249

14475

13826

14549

15354

14677

14256

_nom'

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

366 377

269 404

351 404

580 524

565 672

442 543

272 416

370 450

381 342

-134 -58

-336 -307

-553 -365

-502 -383

-479 -329

-398 -447

-255 -370

-223 -349

-253 -290

-181 -249

-576 -414

-843 -644

-506 -290

32 143

517 643

Pitch-horn

load, Ib

144

115

142

156

155

130

88

84

42

5

-21

-37

-30

-37

-17

-4

4

23

32

37

21

52

119

147

556



TABLE 112

FLIGHT 85, CYC!.!C PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 21, t = 2.7 SECONDS)

(a) Differential pressures

Ap, lb/sq in., at-

r/R = 0.95

)m'

_g XlC = x/c = x/c = xlc =
0.017 0.090 0.168 0.233

6 7.97 5.26 3.96 2.58

1 5.93 4.76 3.75 2.18

6 3.74 3.59 3.15 1.73

,1 3.06 3.23 3.01, 1.60

6 3.51 3.1,9 3.35 1.83

1 7.15 7.01 4.51 2.91,

6 7.37 7.1,7 5.01 2.79

1 7.17 7.[_6 6.68 2.1,9

6 6.84 6.92 1,.37 2.83

I 6.59 6.18 1,.18 2.73

6 6.08 4.89 3.53 2.35

1 5._3 1,.22 3.08 2.04

6 5.17 3.82 2.78 1.88

1 5.26 3.73 2.73 1.84

6 5.95 3.93 2.87 1.98

i1 6.72 4.16 2.96 2.09

6 7.58 4.1,8 3.20 2.25

pl 9.20 5.05 3.49 2.1,7

6 9.08 4.79 3.35 2.55

1 5.75 3.09 2.34 1.58

66 5.79 .].67 2.68 1.74

1 7.13 _.31, 3.16 2.09

_6 9.12 5.53 4.05 2.71,

11 8.88 5.21, 4.13 2.81

r/R = 0.90 Whom'

x/c _ x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

1.49 .60 .072 9.74 4.60 3.51 2.92 2.06 .77 .077 6

1.01 .43 .035 7.52 1,.12 2.96 2.58 1.71 .57 -.021 21

• 63 .33 .006 5.71 3.16 2.35 2.09 1.32 .39 -.087 36

• 1,5 .]1 .006 1,.28 2.35 1.96 1.88 1.14 .31, -.110 51

•62 .1,0 .0_0 4.0] 2.20 1.91, 1.86 1.14 .37 -.120 66

1.41 .60 .061 6.25 3.79 3.10 2.92 1.93 .67 -.033 81

1.1,2 .58 .075 7.41 5.31, 3.53 3.12 2.0_ .69 -.016 96

1.45 .65 .080 8.40 6.68 5.25 2.92 2.18 .75 -.021 111

1.1,9 .66 .099 8.50 7.12 5.39 2.86 2.12 .80 .030 126

1.47 .65 .118 8.33 6.66 3.46 3.19 2.12 .77 .035 I1,1

1.26 .54 .088 8.10 5.05 3.59 2.85 1.95 .73 .019 156

1.11 .53 .088 7.52 4.06 ].13 2.41, 1.71 .61, .028 171

1.02 .49 .092 6.99 3.57 2.77 2.20 1.53 .60 .035 186

1.01, .52 .105 6.77 3.46 2.61 2.06 1.49 .63 .075 201

1.16 .60 .118 7.20 3.71 2.73 2.16 1.61 .68 .094 216

1.28 .60 .137 8.13 a.08 2.90 2.32 1o70 .72 .12_ 231

1.1,2 .65 .149 9.68 4.47 3.13 2.47 1.88 .77 .145 21,6

1.56 .71 .164 10.90 4.89 3.34 2.59 1.92 .73 .169 261

1.48 .58 .132 8.50 3.99 2.83 2.29 1.77 .75 .131 276

• 98 .38 .075 6.87 3.31 2.11 1.63 1.22 .1,9 .082 291

1.01 .51 .099 6.13 3.06 2.19 1.79 1.36 .57 .085 306

1.23 .56 .103 7.18 3.61 2.65 2.12 1.57 .63 .091 321

1.68 .74 .164 9.43 4.72 3.45 2.87 2.09 .91 .16k 336

1.67 .68 .122 11.31 5.90 3.80 3.11 2.19 .79 .124 351

Ap, lb/sq in., at -

r/R = 0.85 _nom'Snore,

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0,017 0.040 0.090 0.130 0.168 0.233 0.335 0.500 0.625 0.769 0,915

6 10.27 8.82 5.10 3.90 3.32 2.72 1.86 .92 .83 .1,1 .132 6

21 9._8 7.93 4.98 3.77 3.26 2.60 1.76 .84 .68 .30 .089 21

36 6.57 5.11 3.87 2.72 2.41, 1.9_ 1.29 .54 ._9 .21 .018 36

51 5.30 4.18 3.32 2.38 2.11 1.67 1.15 ._4 .43 .17 -.005 51

66 5.00 4.01 3.31 2.32 2.13 1.64 1.23 .39 .42 .15 -.030 66

81 6.59 5.61 4.21 3.09 2.77 2.26 1.65 .73 .65 .31 .059 81

96 8.16 7.03 5.23 3.86 3.40 2.6_ 1.81 .82 .71, .35 .055 96

I11 8.75 7.52 5.7k 4.21 3.65 2.86 2.01 .97 .86 ."2 .085 111

126 10.22 9.31, 8.55 5.1,1 3.54 3.00 2.12 1.00 .85 .43 .108 126

141 10.34 9.40 8.46 3.98 3.66 2.97 2.12 1.03 .88 .45 .127 141

156 10.09 8.92 5.15 4.17 3.53 2.72 1.94 .93 .82 .42 .108 156

171 9.50 7.09 1,.96 3.67 3.08 2.4_ 1.71 .83 .77 ._2 .093 171

186 8.62 5.93 1,.39 3.30 2.77 2.19 1.58 .77 .72 .38 .093 186

201 8.03 5.65 4.10 3.11 2.63 2.14 1.49 .77 .74 .40 .113 201

216 8.52 5.72 1,.22 3.20 2.70 2.22 1.57 .83 .77 .1,3 .127 216

231 9.73 6.06 4.54 3._8 2.88 2.39 1.68 .93 .80 .46 .170 231

246 10.8_ 6.91 4.81 3.73 3.12 2.60 1.77 .98 .81 .k6 .192 2_6

261 10.16 6.35 1,.52 3.]9 2.86 2.41 1.59 .81, .68 .39 .200 261

276 8.39 5.44 4.01 3.11 2.58 2.18 1.51 .87 .77 .43 .153 276

291 6.56 4.37 3.12 2.30 1.94 1.66 1.11 .60 .55 .28 .098 291

306 6.17 k.21, 3.05 2.30 1.9_ 1.68 1.12 .61 .55 .30 .104 306

321 7.56 5.81, 3.74 2.86 2.38 2.08 1._0 .77 .66 .35 .121 321

336 10.09 6.80 4.91 3.85 3.18 2.59 1.84 1.05 .89 .50 .119 336

351 11.63 10.53 5.1,9 4.23 3.60 2.99 2.01 1.09 .85 .44 .194 351

557



TABLE 112 - Continued

FLIGHT 85, CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 21, t = 2.7 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at-

Snom' r/R = 0.75 r/R = 0.55 Snom'

deg x/c : x/c = x/c = x/c = x/c = x/c = x/c = x/c = xtc = x/c = x/c = x/c = x/c = xlc = deg

0.0_7 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0t0_O 0.168 0.233 0T335 0.6_ 0.9|5

6 8.22 k.17 3.06 2.k0 1.66 .66 .079 5.27 2.k2 1.82 1.k9 1.1k .57 .121 6

21 8.19 k.01 2.9k 2.32 1.56 .60 .055 k.8k 2.51 1.55 1.27 .96 .50 .080 21

36 7.59 3.52 2.68 1.92 1.38 .53 .036 3.93 1.85 1.33 1.12 .86 .kS .092 36

51 6.58 3.Ok 2.k6 1.99 1.26 .k8 -.OOk k.35 2.16 1.5k 1.25 .98 .50 .11k 51

66 5.80 3.09 2.k9 2.07 1.27 .k7 .00] k,22 2.12 1.k9 1.22 .98 .51 .133 66

81 5.38 2.98 2._k 1.96 1.2k .51 o063 5.58 1.76 1.27 1.06 .86 .k9 .133 81

96 5.65 3.kO 2.75 2.1k 1.38 .58 °091 k.18 2.05 1.k6 1.21 .95 ok9 .120 96
111

126

lkl

156

171

186

201

216

231

2k6

261

276

291

306

321

6.32 k.ll 3.18 2°17 1.60

6.76 k.07 3.27 2.07 1.72

7.kk k.58 3.55 2.19 1.90

7.95 k.53 3.50 2.63 1.82

8.15 k.23 3.19 2.kO 1.66

8.00 5.82 2.87 2.17 1.51

7.k8 3.57 2.68 2.0k 1.k1

7.29 3.61 2.67 2.03 1.k5

7.6k 3.80 2.71 2.08 1.k8

7.68 3.k1 2.53 1.65 I.kl

6.98 3.01 2.23 1.73 1.23

6.93 3.39 2.39 1.30 1.29

6.30 2.50 1.87 1.kk 1.01

5.87 2.18 1.69 1.29 °86

6.2k 3.66 2.51 2.02 I.36

336 6.51 3.77 2.70 2.18 1.60

351 7.kl k.13 2.55 2.21 1.6k

• 6k .110 5.21 2.57 1.81 1.50 1.1k .58 .137 111

.72 .138 5.57 2.75 1.91 1.58 1.22 .62 .160 126

• 76 .lk8 6.23 2.99 2.08 1.71 1.31 .6k .165 lkl

.69 .lkl 6.09 2.88 2.00 1.6k 1.26 .62 .156 156

• 65 .138 5.37 2.5k 1.79 1.k7 1.1k .5k .133 171

.59 .117 k.89 2.30 1.63 1.3k 1.Ok .52 .108 186

.60 .122 k.k8 2.10 1.k9 1.2k .96 .k8 .09k 201

• 63 .lkl k.1] 1.98 1.k2 1.17 .90 .k6 .081 216

• 63 .127 3.86 1.89 1.35 I.Ik .86 .kl .069 231

• 59 .108 3.68 1.76 1.26 1.05 .79 .39 .061 2k6

• 56 .086 3.63 1.73 t.2k 1.Ok .79 .39 .OSk 261

.52 .093 2.76 1.32 .96 .82 .63 .]1 .030 276

.kk .050 3.2k 1.52 1.05 .87 .63 .32 .031 291

• 56 .Ok6 3.10 1.k3 1.Ok .89 .68 .35 .Ok1 306

• 55 .082 2.9k 1.kl 1.Ok .88 .69 .39 .061 321

.72 .131 k.7k 2.32 1.62 1.3k 1.0t .50 .117 336

• 67 .112 5.59 2.68 1.89 1.57 1.22 .61 .lkO 351

_p, lb/sq in., at -

_nom' r/R = 0.40

deg x/c = x/c = x/c =

0.042 0.158 0.300

6 2.52 1.36 .8k

21 1.85 i.00 .60

56 1.7k .91 .58

51 1.93 1.00 .62

66 2.17 1.13 .73

81 1.9k 1.03 .6k

96 2.3k 1.22 .77

111 2.39 1.31 .83

126 2.8k 1.50 .92

Ikl 2.87 1.55 .95

156 2.85 1.51 .93

171 2.65 1.k3 .86

186 2.32 1.25 .75

201 2.0k 1.11 .67

216 1.82 1.00 .58

231 1.58 .86 .50

2k6 1.36 .7k .k]

261 1.10 .59 .]k

276 .9k ._9 .28

291 .88 .k8 .26

306 .86 .k2 .2k

321 .99 .53 .30

336 1._7 .?k .kk

351 2.06 1.10 .67

r/R = 0.25

x/c = x/c = x/c = x/c = x/c = x/c = x/e =
0.600 0.910 0.042 0.158 0.300 0.600 0.910

• 52 .136 .90 .k7 .31 .16 .055

.kO .092 .80 .60 .36 .15 .06k

.kO .11k 1.06 .53 .3k .16 .Ok8

.kl .111 .98 .k9 .32 .17 .055

.k8 .131 1.31 .65 .kl .19 .076

.k3 .122 1.2k .62 .39 .19 .067

.50 .lk0 1.k2 .7! .kS .22 .081

• 56 .157 1.60 .81 .50 .23 .073

.57 .161 1.77 .9k .59 .27 .10k

• 59 .159 1.97 1.00 .62 .27 .096

• 57 .lk8 1.88 .95 .57 .25 .090

• 5k .lkl 1.68 .8k .52 .2k .088

.k7 .117 1.38 .69 .kk .21 .079

.k3 .111 1.05 .5k .35 .16 .079

.38 .102 .6k .58 .25 .13 .057

.33 .088 .kS .50 .26 .09 .061

.30 .090 .26 .17 .29 .Ok .018

• 27 .08k .17 ,09 .12 .lk .018

.29 .082 .16 .08 .08 .13 .OkO

• 25 .082 .22 .1] .10 .06 .075

.20 .082 .23 .lk .12 .07 .032

.26 .092 .35 .18 .lk .07 .039

• 32 .097 .53 .26 .19 .11 .053

.k] .t39 1.18 .60 .37 .19 .066

I_/p.,om,

deg

6

21

36

51

66

81

96

111

126

lkl

156

171

186

201

216

231

2k6

261

276

291

306

321

336

351
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TABLE 112 - Continued

FLIGHT 85, CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 21, t - 2.7 SECONDS)

(b) Section aerodynamic loading

Section aerodynamic loading, Z, lb/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

6 k.48
21 k.73

36 k.96
51 k.75
66 6.10
81 5.82

96 6.73
111 7.37
126 8.53

141 9.06
156 8.53

171 7.72

186 6.48
201 5.07
216 3.8_

231 3.29
2_6 2.10
261 1.75

276 1.61
291 1.58

306 1.56
321 1.95

336 2.84

351 5.60

12.93
9.50

9.20
9.87

11.31
10.18

12.03
12.92
lh.35
1_.74
ia.3_

13.47
11.75

10._8
9.33

8.09
7.10
5.88

5.34

_.91

5._1

7.28
10.64

18.00
15.83
13.60

15._h
15.35
13._9
lk.95

18.22
19.50
21.06
20.31
18.06
16.51
15.15

lh.28
13.35

12.53
12.33

9.62
10.46
10.58

10.72
16.26
19.27

26.95
25.68

22.9k
20.51
20.08
19.79

22.06
25.22
26.50

29.01
28.92

27.25
25.11
23.73

2_.01
24.68
23.11
20.87
21.25

17.k8
15._5

22.17
2_.77
25.57

31.99
29.84

21.76
18.57
18.k9
25.15

29.80
32.85
38.04

38.39

32.36

29.76

27.06

25.89

27.01

29.38

31._7
28.8_
26.37

20.07
19.53

23.97

31.58
34.95

31.52
25.65

19.36
15.60

15.31
26.01

30.19
35.65
36.72
33._6

30.22

26.31

23.75

23.29
24.93
27.06

30.11
31.93

27.50

20.52

20.8_

2b.27

32.50
35.65

28.6_

23.23
16.99
15.0_
17.52
31.02

32.39
3b.72
31.17
29.62
24.91
22.19
20.45

20.55

22.53
2k.O!
26.30
29.6_
27.87

18.27
20.52
2_.36

31.77
30.84

Pitch motion

n An, s, deg Bn, s, deg

0 12.705

I .602

2 -.018

3 .216

k .047

5 .085

6 .006

? .000

8 .018

9 -.009
10 -.006

-5.288

-.012
.222

-.137
-.096

-.012
-.009
-.012

.012
-.015

I0

8s:A0÷ _-- [An,sCOSn (*nora- 6° )
n=l

+ Bn, s sin n (_nom - 60)]

(c) Harmonic analysis of blade root motions

Flap motion

an, s, deg bn, s, deg

0 5.1_9
1 2.199
2 .322

3 .012
4 .ITl
5 -.033
6 -.029
7 -.106

8 -.065
9 -.029

10 -.02_

-1.012
. OOt_

-.135
-. 00_,
-.057

-.024
-. 004
-. 00tt

.008

.00_

I0

_s=aO + _'-- Ian, S COS n (_nom - 6°)
n=l

+ bn, s sin n (_nom - 6°)I

Lag motion

0
I

2
3

5

6
7
8
9
10

E n, deg F n, deg

_.56_

-.270 -.109
.003 .073
.072 -.003

-.016 .007

-.005 .008

• 015 -.018
-.003 -.00_

• 000 .012
-.005 .026

• 012 .004

i0

_' = E0+ _-- [EnCOSn(._nom- 6°)

n=l

+ F n sin n (_nom - 60)]
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TABLE 112 - Concluded

FLIGHT 85, CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 21, t = 2.7 SECONDS)

(e) Flapwise bending moment

_nom,

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 -r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

173A

1449

1894

776

3843

-204

2042

320

1244

2350

2885

2042

742

1780

1609

3011

2760

3170

1700

2236

2703

3775

-1561

3524

883

206

536

1609

536

949

462

-404

-50

759

1502

825

-594

-239

272

1427

2401

2459

2376

2962

3251

2450

718

-330

-253

1076

913

2414

570

1546

-1211

-425

-217

85O

1067

54

-705

-1347

344

805

2414

2631

3553

3851

4999

1844

1944

-1410

-2776

-429

-28

220

182

-286

-2156

-1278

-925

477

-286

-1278

-1545

-2947

-1087

-467

1088

2071

3387

3358

4007

802

-229

-2833

-4255

-2575

-533

-823

197

-1791

-1589

-1756

-1140

-2099

-1818

-2073

-2698

-3155

-3411

-1510

-322

2274

3744

4096

48

-304

-3868

-4000

-7649

-5669

-4007

-1798

-2843

-4475

-3152

-4992

-3510

-5540

-5271

-5092

-5709

-5480

-6664

-4634

-2525

I077

2858

3306

-933

-3808

-6375

-7052

-8666

-8729

-6501

-1940

-3452

-3556

-4576

-3452

-7714

-7730

-8593

-7934

-6276

-6951

-7641

-9330

-5298

-481

1799

-37

-1789

-6673

-7678

-9147

-6205

-5862

-3066

-3015

-2957

-4928

-6614

-5183

-8884

-6869

-6716

-6037

-3964

-5387

-5139

-7110

-5563

-3270

-555

-1862

-3234

-5241

-6183

-7358

_nom'

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-8716

-8537

-9742

-10002

-6599

-4385

-3881

-2416

173

32O

1182

2078

3966

4390

1801

-2171

-2106

-9139

-8960

-9709

-I1793

-9742

-6486

-7251

-5991

-7700

-4200

-6431

-733

-2084

-326

-166l

-1186

554

-212

5633

5991

6219

358

-4233

-5861

-773_

-6691

-5307

-7473

-961

-2409

-2491

3124

140

1812

6500

5380

7108

5428

3588

948

3060

7796

12116

14196

11428

8724

4276

-1228

-204

1444

1876

8772

8020

7748

6404

16763

14979

13762

16863

14622

17266

14850

15582

14786

15143

16708

17897

20569

17971

17440

16214

I_951

12947

17111

12709

19380

16607

16790

18035

_J nom '

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R : 0.15 r/R = 0.50

1762 1359

1154 1311

-190 75

-82 66

-239 I12

228 520

215 578

746 I002

1137 1164

1452 II00

994 849

184 198

-403 -180

-916 -581

-385 -333

110 -82

318 224

-105 79

182 206

-458 -118

-652 -496

-1121 -532

-246 39

516 743

Pitch-horn

load, lb

331

224

102

72

140

121

135

113

152

178

153

59

-35

-72

-43

29

26

28

52

85

34

16

59

168

561



TABLE 113

FLIGHT 86, CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 22, t = 3.4 SECONDS)

(a) Differential pressures

Ap, lb/sq in., at -

Snore' r/R = 0.95 r/R = 0.g0 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0,168 0.233 0,_5 0.625 0.915 0,017 0.090 0.168 0.233 0.335 0.625 0.915

C 8.7] _.95 3.h0 2._3 1.45 .58 .099 9.95 4.38 3.10 2.56 1.66 .66 .080 0

15 7.k1 4.72 3.31 2.28 1.27 .k9 .069 8.02 k.O] 2.89 2.39 I.k8 .E8 .C29 15

_C 5.61 3.76 3.10 1.94 .93 .41 .043 6.bk 3.42 2.49 2.14 1.24 .47 -.029 30

45 4.22 3._1 3.09 1.75 .71 .38 .C04 5.21 2.89 2.22 1.94 1.06 .38 -.085 45

60 3.60 3.22 _.11 1.74 .66 .31 -.CIE 4.56 2.59 2.12 1.85 .97 .32 -.I16 60

75 3.16 3.41 3.11 1.61 .51 .27 -.039 4.00 2.26 1.90 1.75 .86 .25 -.168 75

90 2.64 3.05 3.00 1.23 .43 .27 -.031 3.54 2.07 1.76 1.65 .76 .24 -.18] 90

IC5 2.97 3.28 3.20 1.55 .50 .28 -.C26 4.05 2.40 2.03 1.80 .88 .29 -.170 lC5

120 2.09 2.45 2.62 1.43 .42 .28 -.006 3.57 2.11 1.85 1.65 .81 .31 -.Ikl 120

115 2.01 2.20 2.29 1.36 .44 _.30 -.CC6 ].54 2.03 1.59 1.51 .79 .32 -.I14 135

150 2.26 2.33 2.06 1.34 .54 .35 .C36 3.88 2.21 1.67 1.52 .83 .37 -.061 150

165 2.93 2.54 2.11 1.48 .73 .41 .063 k.72 2.61 1.89 1.63 1.00 .45 .018 165

18C 3.73 2.91 2.43 1.61 .eft .46 .C85 5.45 2.87 2.12 1.72 1.11 .51 .045 180

195 _.16 3.09 2.44 1.65 .96 .49 .09¶ 5.83 2.93 2.15 1.72 1.15 .53 .067 195

210 4.50 3.10 2.35 1.63 1.0C .50 .107 5.96 3.02 2.13 1.69 1.16 .53 .016 210

225 4.76 3.10 2.26 1.62 1.04 .50 .I13 6.15 3.08 2.13 1.69 1.17 .53 .099 225

2_C 5.0_ 3.1_ 2.25 1.62 I.C6 .49 .I16 6.44 3.12 2.15 1.69 1.19 .54 .ICC 2kC

255 5.29 3.20 2.25 1.66 I.II .50 .12E 6.78 3.18 2.16 1.72 1.21 .56 .I19 255

27C 5.80 3.57 2._5 1.75 1.17 .52 .132 7.27 3.29 2.23 1.78 1.2_ .56 .I16 270

285 6.36 3.58 2.h6 1.83 1.24 .52 .I17 6.57 3.19 2.15 1.72 1.21 .53 .111 285

30C 5.99 3.40 2.31 1.68 I.IC .4_ .093 6.kI 2.99 2.01 1.61 I.II .50 .085 300

315 6.20 3.62 2.49 1.85 1.21 .4@ .128 7.63 _.37 2.29 1.85 1.26 .56 .I00 515

33C 7.]7 4.16 2.86 2.12 1.37 .58 .134 9.15 3.9k 2.68 2.21 1.k8 .6_ .Ill 330

345 8.£h 4.68 _.26 2.37 1.50 .60 .134 10.17 4.45 3.10 2.53 1.67 .69 .130 345

Ap, Ib/sq in., at -

t_Jilom,

deg

C

15

2C

4E

6C

7,;

9C

105

12C

1,'5

150

165

18C

195

210

225

24C

255

27C

225

3CC

-_15

3_C

345

x/c =

0.017

9.86

8.67

6.75

5.5_

4.9_

.2 _

3.8@

3.81

4.67

4.41

1_.77

5.kS

6.09

6.29

6.57

6 .h_

6.57

6.7_

6.1'

5.86

5.9_

6.7_

8.1_

9.74

x/c =

0.040

5.85

5.73

4.95

_.27

_.81

3.29

_.00

2.87

3.58

3.29

5.51

_.02

_._8

h.33

4._2

4.30

4._3

3.n_

_._6

4._8

5.19

5.87

r/R = 0.85 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.090 0.130 0.168 0.233 0.335 0.500 0.625 0.769 0.915

4.17 _.30 2.72 2.39 1.55 .8k .65 .34 .150 0

3.13 ?.02 2.49 2.19 1.39 .75 .56 .2@ .III 15

3.31 2.56 2.19 1.89 1.20 .61 .49 .20 .066 30

?.01 2.51 1.91 1.65 I.C2 .42 .37 .14 .037 kS

2.78 2.28 1.91 l.ke .91 .28 .30 .09 -.003 60

2.h6 2.C2 1.66 1.26 .80 .16 .23 .05 -.034 75

2.31 1.86 1.51 1._0 .72 .11 .19 .04 -.038 90

2.29 1.86 1.53 1.45 .76 .17 .23 .08 -.042 105

2.82 2.09 1.84 1.29 .91 .26 .31 .12 -.005 120

2.54 1.84 1.56 1.18 .58 .26 .34 .16 .020 135

2.64 1.97 1.68 1.27 .93 .34 .42 .22 .038 150

2.95 2.25 1.88 1.56 1.07 .45 .51 .29 .063 165

3.10 2.h_ 2.02 1.71 1.16 .52 .56 .34 .086 180

_.12 2.45 2.03 1.7_ 1.17 .55 .58 .34 .098 195

3.05 2.41 1.97 1.7 • 1.14 .56 .57 .34 .I07 210

].01 2.41 1.93 1.7] 1.1] .$8 .56 .34 .115 225

].CO 2.4C 1.91 1.7_ 1.12 .61 .57 .33 .125 2kO

2.99 2.40 1.93 1.7_ 1.12 .63 .55 .31 .129 255

2.99 2.4C I.q3 1.76 1.12 .63 .5k .3C .129 270

2.6] 2.11 1.68 1.55 .97 .54 .46 .23 .111 285

2.64 2.09 1.65 1.55 .95 .55 .46 .25 .11_ 300

2.99 2.39 1.91 1.76 1.10 .64 .51 .28 .138 315

_.54 2.8_ 2.29 ?.06 1.31 .75 .60 .34 .154 330

4.12 3.50 2.69 2.39 1.54 .85 .70 .38 .173 3_5
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TABLE 113 - Continued

FLIGIIT 86, CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 22, t = 3.4 SECONDS)

(a) Differential pressures - Concluded

Ap, Ib/sq in., at-

_nom' r/R = 0.75 r/R = 0.55 _nom'

deg XlC = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c= x/c = deg

0.0_7 0.090 0.168 0.233 0.335 0.6_ 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.9_5

C

15

3C

45

60

75

90

105

12C

I]5

15C

165

180

195

21C

6.46 3.32 2.47 1.88 1.37

6.50 3,19 2.40 1.82 1.31

6.03 2.90 2.2a 1.72 1.19

5.35 2.57 2.08 1.62 1.06

h.64 2.53 1.96 1.56 .96

3.92 1.98 t.81 1.42 .81

3.38 1.78 1.57 1.35 .70

3.al 1.97 1.61 1.42 .79

5.63 2.15 1.76 1.51 .94

4.27 2.78 2.22 1.7] 1.10

4.75 2.84 2.51 1.72 1.18

5.07 2.7a 2.33 1.7a 1.22

5.41 2.91 2.]3 1.74 1.27

5.58 2.86 2.23 1.66 1.23

5.48 2.73 2.09 1.56 1.16

225 5.37 2.63 1.98 1.47 I.I0

240 5.06 2.53 1.89 1.40 1.06 .aa .C£7 1.33 .5a

255 _.55 2.aa 1.81 1.34 1.02 .4a .087 1.23 .aS

270 4.28 2.24 1.65 1.22 .92 .58 .C78 1,02 .37

285 3.92 1.82 1.36 1.01 .74 .31 .040 .95 .35

]OC 5.75 1.90 1.42 1.07 .79 .35 .049 1.09 .a2

]15 a.O] 2.13 1.60 1.21 .91 .59 .057 1.57 .58

310 4.68 2.58 1.91 1.a6 1.10 .47 .071 1.8k .Sa

3a5 5.58 5.12 2.29 1.75 1.31 .56 .087 2.5] 1.18

•58 .C7_ 2.80 1.54 .96 .79 .62

•53 .059 2.96 1.39 1.00 .83 .63

.46 .057 2.99 I.a5 1.02 .85 .66

•hl .CaC 2.89 I.a5 .97 .81 ._a

•36 -.C07 2.65 1.50 .88 .72 .59

.29 .00q 2.]q 1.18 .90 .65 .54

.26 .C2e 2.116 1.24 .94 .65 .56

.29 .040 2.85 1.47 1.00 .78 .6a

.]_ .059 3._6 1.8] 1.23 .97 .78

.41 .092 3.71 1.86 1.32 1.07 .85

• _6 .123 3.8C 1.89 1.36 1.10 .87

.51 .109 ].54 1.8] 1.32 1.07 .85

• 53 .I18 3.20 1.61 1.19 .98 .80

.52 .11_ 2.6_ 1.47 1.12 .95 .79

.49 .I09 2.46 l.Sa 1.22 1.00 .76

.47 .097 1.78 .94 .86 .80 .61

.50 .a5 .37

.40 .3a .2_

• ]6 .31

.35 .30

• 59 .34

• 48 .41

.6a .54

.86 .71

.40 .06a 0

.41 .071 15

.42 .082 _0

.42 .093 45

.]9 .099 60

.57 .095 75

• 38 .I03 90

• 42 .117 105

• _6 .151 120

• 50 .I]8 135

• 50 .135 150

.a8 .110 165

._8 .103 180

.44 .086 195

.40 .069 210

.]a .056 225

•21 .022 240

• 15 -.016 255

•23 .15 -.018 270

•22 .17 -.022 285

• 25 .19 -.013 300

.30 .23 .004 315

.41 .28 .026 330

•53 .]6 .05C 5_5

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

21C

225

240

255

270

285

300

315

_36

545

Ap, lb/sq in., at -

r/R = 0.40

xlc = _Ic = x/c = x/c = x/c =
0.042 0.158 0.300 0.600 0.910

• 61 .36 .21 .2C .08_

1.01 .aT .31 .24 .09g

1.20 .55 .55 .25 .I01

1.29 .61 .58 .26 .111

1.3_ .63 .39 .27 .115

1.25 .62 .]9 ._ .115

1.33 .65 %42 .29 .125

1.61 .78 .51 .?q .lqC

1.q] .96 .62 ._0 .151

2.22 1.10 .70 .43 .156

2._6 1.21 .75 ._4 .151

2.90 1.15 .71 .42 .140

1.93 1.01 .61 .37 .II_

1.51 .79 .a7 ._C .092

1.08 .57 .32 .23 .06_

•66 .37 .20 .I£ .046

• 40 .2_ .11 .12 .0]6

•25 .15 .06 .IC .032

.14 .12 .05 .1C .036

• 14 .11 .05 .10 .05e

• 13 .11 .06 .12 .84£

• 22 .15 .09 .la .854

• 39 .2a .14 .17 .066

.48 .28 .18 .19 .077

r/R = 0.25 _nom'

x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910

• 15 .08 .06 .05 .015 0

• 23 .09 .06 .05 .01_ 15

.a9 .22 .14 .08 .C18 30

•55 .25 .15 .08 .020 aS

.59 .28 .16 .08 .023 60

• 65 .31 .18 .09 .028 75

• 75 .37 .22 .II .037 90

1.00 .50 .29 .la .046 105

1.28 .63 .59 .18 .C65 120

I.a6 .7] .44 .20 .065 135

1.55 .76 .k7 .21 .C65 150

I.a8 .77 .48 .22 .064 165

1.31 .67 .42 .20 .058 180

.83 .42 .27 .12 .039 195

.bl .21 .12 .05 .C17 210

• 17 .13 .02 .01 .004 225

.I0 .00 -.01 -.01 -.C15 240

•06 -.03 -.03 -.03 -.013 255

• 05 -.02 -.03 -.03 -.055 270

.05 -.01 -.02 -.02 -.C53 285

• 05 -.01 -.01 -.01 -.833 500

•06 .02 .01 .02 -.014 315

-.02 -.06 -.02 .02 -.002 330

• 02 .CO .00 .03 .002 3a5
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TABLE 113 - Continued

FLIGHT 86, CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 22, t = 3.4 SECONDS)

(b) Section aerodynamic loading

_om,
aeg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Section aerodynamic loading, l, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

.93
1.09
2.17

2.38
2.56
2.85

3.36

4.47

5.86
6.60
6.98

6.94

6.13
3.86

1.80

.64

.01

-.32

-.42

-.30

-.12

.20

-.ll

.23

3.87
5.30

6. O0

6.44
6.61
6.41
6.90
8.30
9.85

11.02
14.45`

13.65

9.65 ,

7.60

5.46

3.48
2.29

1.54

1.29

1.30

L.45
1.95

2.76

3.30

10.19

10.56

10.89

10.71

9.84

9.16

9.54

10.84

12.95

13.81

14.06
13.56

12.48
11.43

ll.20

8.40
5.14

3.81
3.45
3.45
3.98
5.01

6.69
9.03

21.88

21.04

19.19

17.23

15.47

13.31

11.82

12.71

14.17

17.36

18.54
19.03

19.81

19.45`

18.57
17.82
16.92

16.11

14.71

12.16

12.68

14.22

17.03

20.39

27.45
24.66

20.60
17.43

15.71
13.39

12.32
12.65

15.31

14.48
15.76

18.21

19.83
20.20
19.98

19.86

19.93

20.03
19.5`9

17.31

17.29

19.74

23.48
27.61

28.60
25.12
20.84

17.42
15.61

13.49
12.11
14.16
13.05

12.52
13.74
16.53
18.58

19.33
19.54

19.90

20.26
20.86
21.62
20.58
19.30

22.17
26.03
29.22

27.74

25.00

20.32

17.26

16.21

15.31

13.74

15.13

12.30
11.57

12.35
14.37

16.85`

17.87

18.25
18.49
18.73
19.29
20.42
21.53
19.63

21.17

24.56
27.60

(c) Harmonic analysis of blade root motions

Pitch motion

An,s, deg Bn, s, deg

0
l

2
3
4

5
6

7
8
9

I0

13.543

1.857

.050

.041

.032

-.018
.005

-.005

-.032

-.023
-.005

-6.106

.177

.159

.045

.027

.000
-.009

.005
-.009
-.027

10

_s =A0 + Z (An, s coSn_nom

n=l

+ Bn, s sin n _nom)

Flap motion

an, s, deg bn,s, deg

0 3.5`57
1 -.180
2 -.124
3 .065

5` .014
5 .018

6 .014
7 .008
8 .005`
9 .008

I0 -.002

-.413
-.207

-. 160
.008

-.010

.020

.006

.012

.000

.000

10

fls = a0 + _- (an, s cos ntPno m

n= 1

+ bn, s sin n _nom)

Lag motion

0
I

2
3
4

5
6
7
8
9

10

En, deg Fn, deg

6.412
-.232 .027
• 011 .01l

• 033 .000
-.003 .008

.000 -.003

.009 .011

.006 -.005
• 000 -.006

-.008 .002
.006 .005

I0

=E 0+ _- (E n cos n_nom

n= 1

+ F n sin n t_nom)
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TABLE 113 - Concluded

FLIGHT 86, CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 22, t 3.4 SECONDS)

(e} Flapwise bending moment

_nom'

deg

0

15

33

US

60

75

90

IC5

120

135

15C

165

180

195

210

225

255

27C

285

300

315

330

3k5

Flapwise bending moment, in-lb, at -

r/R : 0.150 r/R = 0.2"/5 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

1392

2361

]125

2760

Ik60

1859

173k

1038

833

263

1700

1665

1586

1335

2258

2292

2965

238k

1631

15k0

1779

1586

505

2121

1873

2731

3341

2483

1337

726

165

-602

-1229

-751

33

231

132

k5k

1295

23_3

2962

3350

323_

3135

3168

2393

2096

19k7

2C3_

2685

3k53

2k1_

1293

-90

-1112

-18kk

-2396

-1419

-1049

-316

-k61

-81

_25

2106

31CI

38_2

klb9

410_

]761

2866

2585

1229

135h

2117

2699

197_

877

-917

-2367

-3168

-3292

-2567

-2100

-1279

-1336

-IC50

-55_

1192

2823

_016

k779

k807

3806

301k

2088

295

-1295

-70

177

670

203

-1944

-3977

-5112

-4584

-k232

-3625

-3739

-3_58

-38_5

-3519

-2217

-17

2518

k489

50k3

3618

2676

_1

-958

-3_35

-2_80

-1933

-619

-1166

-3k05

-563_

-6798

-5903

-570_

-5733

-6738

-6231

-6191

-5k45

-kk80

-2201

1112

3968

k71k

3361

1371

-1853

-2659

_nom'

deg

0

15

30

kS

60

75

90

I95

120

135

150

165

18C

195

21C

225

21*0

255

270

285

]00

315

33C

3k5

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R : 0.375 r/R = 0.575 r/R = 0.825

-5_Ik

-6570

-5_lk

-2028

-126]

2k98

370]

1879

2986

225k

1635

2205

1521

-58

-1556

-_209

-6163

-8800

-11893

-11k86

-9858

-9191

-71k0

-6998

-11315

-1258k

-10729

-k526

-2100

-586

-2816

-5112

-k298

-3]70

-863

16]

-29]

-2768

-5_05

-8710

-11119

-1175_

-13105

-12682

-1116]

-9752

-729]

-91k9

-127k

-175k

_86

k310

9238

7030

k166

325_

221k

k93k

7766

885_

8662

7318

k8]e

285_

1110

-282

21_

-k26

-170

2678

197_

_nom'

deg

0

15

50

kS

60

75

90

105

120

135

150

165

180

195

210

225

2_0

255

270

2,_5

300

]15

3]0

3_5

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R : 0.15 r/R : 0.50

692 729

717 599

575 k97

61U 560

841 72k

660 777

598 610

338 3kS

165 217

-296 -199

-573 -k6k

-570 -k89

-506 -k22

-k72 -q87

-397 -578

-130 -k69

-132 -5]3

-27 -389

16 -357

-68 -230

-k78 -k99

-k06 -353

-258 -I0

282 285

Pitch-horn

load, lb

lk9

157

133

Ik6

158

132

98

72

15

-30

-k9

-k2

-39

-k2

-30

k

18

37

65

70

50

71

117
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TABLE 114

FLIGHT 86, CYCLIC PULLUP FROM LEVEL FLIGHT

(SEE FIG. 22, t = 5.4 SECONDS)

(a) Differential preeouree

t,p, lb/sq in., at-

Snom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = Xlc = XlC = xlc = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 _.990 0.168 0.233 0.3_5 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

C I0.64 5.94 3.U4 2.42 1.53

15 9.66 4.93 3,60 2.56 1.45

50 8.54 6.k0 4.18 3.00 1.69

45 7.27 6.38 k.22 2.71 1.42

60 5.22 4.21 3,81 2.28 .93

75 3.13 3.02 3.00 1.69 .60

90 _.11 4.24 3.61 2.12 .78

I05 4.20 k.32 S.89 2.33 .84

120 3.94 5.90 3.71 2.23 .89

135 4.14 5.66 3.43 2.18 .98

156 k.11 3._2 2.93 1.95 .92

165 4.73 3.74 3.t5 2.12 1.17

180 5.85 4.18 3.27 2,21 1.29

195 6,41 h,22 3,24 2.24 1,39

210 6.53 4.06 2.96 2,09 1.33

225 6.51 3.94 2.82 2.06 1,33

240 6.57 3.88 2.76 2.03 1.33

255 7,22 3,95 2.76 2,02 1.34

270 7.96 4.09 2.87 2,15 1.46

285 7.35 _.63 3.23 2.46 1.87

30C 7,08 4,05 2,79 2,15 1.44

315 7.71 3.84 2.44 1,91 1,30

330 9.75 k.86 3.2_ 2.40 1.45

345 10.45 5.79 3.56 2.55 1.55

,48 ,316 10,26 5,36 3,54 2,74 1.82 .70 ,423 0

• 42 ,087 I0,73 4,67 3,31 2,75 1,62 ,49 ,052 15

•69 .124 10.08 5.94 3.83 3.36 2.04 .79 .06_ 30

• 51 .C14 8.33 6.16 3.54 3.12 1.78 .67 -.036 45

,40 -,C28 E,57 3,92 2,9_ 2,55 1,37 ,42 -,I03 60

.34 _.002 _.24 2.38 1.99 1.81 .93 .35 -.125 75

•38 -.C04 _.94 2,8_ 2.36 2.09 1.10 .38 -.121 90

,42 ,012 5,39 3,16 2,64 2,38 1,20 ,45 -,116 105

,43 ,035 5,83 3.58 2.83 2._6 1,33 .49 -,099 120

,50 ,C45 5,96 3,62 2,77 2,46 1,39 ,54 -,064 135

•45 .C49 6.06 3.52 2.59 2.28 1.28 .53 -.022 150

,59 ,125 6,57 3,62 2.77 2,33 1,_5 ,65 ,092 165

• 62 .125 7.72 4.13 2.96 2.36 1.55 .68 .072 180

• 67 .150 8.21 4.27 3.06 2.41 1.59 .71 .103 195

.61 .132 8.35 4.10 2.87 2.2_ 1.53 .67 .119 210

.60 .148 8.79 3.98 2.79 2.17 1.49 .66 .123 225

• 61 .1@4 9.13 3.91 2.71 2.12 1.47 .65 ,147 240

,57 .140 10,05 3.88 2.65 2.08 1,45 .60 ,146 255

.55 .182 9.17 3.89 2.65 2.10 1.46 .65 .205 270

•92 .306 5.63 3.77 2.47 1.96 1.52 .84 .288 285

.65 .174 E.57 3.77 2.65 2.13 1.47 .65 .193 300

• 69 ,_30 5.84 3,30 2,00 1,52 1,35 ,53 ,351 315

.46 .251 10.26 4.26 2.95 2.34 1.51 .63 .268 330

.57 .237 10.01 4.29 2.64 2.09 1.51 .73 .568 3_5

Ap, lb/sq in., at -

_ norfJ _

deg

0.017 0.040

0 11.17 7.66 4.60 3._8

15 10.84 8.81 4.70 3.76

30 10.66 10.07 5.53 4.14

45 9.55 8.59 5.56 ].81

60 7,30 5,84 3.85 3.05

75 4.74 3.72 2.70 2.26

90 5.42 _.37 3.15 2.66

IC5 5.86 4.76 3.48 2.92

120 7.11 5.98 4.28 3.20

135 7.46 6.15 4.38 3.34

150 7.51 5.77 k.16 5.19

165 8.43 6.23 4.28 3.42

1EC 9.51 6.28 4.43 3.53

195 9,83 6.?k 4,41 3,54

210 9.61 5.81 4.12 5.30

225 9.30 5.55 3.86 _.12

240 9.24 5.51 3.78 3.07

255 5,37 4,76 3,98 3,04

270 2.66 2.32 2.06 2.25

285 5,27 3,47 2,3_ 1.91

300 6.35 5.52 h.24 3.19

315 5.71 3.8k 2.57 2.05

330 7.99 6.09 4.46 3.54

345 8.63 6.34 3.92 3.22

r/a = 0.85

x/c = x/c = x/c = x/c = x/c = x/c =
0,090 0.130 0,168 0,233

2.50 1.96

3.08 2.66

3.57 -_.014

3.36 2.82

2.61 2.20

1.82 1.48

2.16 1.61

2.35 1.73

2,59 2,12

2.79 2.22

2.68 2.15

2.82 2.3_

2,91 2.42

2,91 2.47

2.67 2.29

2.55 2.21

2.46 2.17

2.45 2.22

2,00 2,03

1.48 1 ._C

2.51 2.28

1.83 1.66

2.64 2.29

2.68 2.56

x/c = x/c= x/c = x/c=
0.335 0.500 0.625 0.769

1.37 .88 .84 .58

1.68 .88 .61 .28

1.99 1,0_ .79 .38

1.82 ,91 ,71 .33

1.37 .60 .48 .20

,97 .31 ,35 ,12

1,07 .33 .36 ,14

1.19 ._I .43 .20

1.38 .55 .52 .27

1.52 .6_ .61 .31

1.47 .64 .64 .34

1.62 .78 .77 .44

1.65 .82 .81 .46

1.67 .85 .77 ,4_

1.54 .88 .75 ._3

1.47 .80 .72 .41

1.43 .81 .70 .4C

1.49 .76 .61 .S_

1.57 1.04 ,93 .63

.91 .69 .62 .37

1.48 .85 .69 ._1

1.71 .78 .76 .62

1.35 .8_ .69 .58

1.89 1.26 1.03 .67

x/c = deg

0.915

.478 0

• 160 15

• 175 30

.117 45

.069 60

•0C9 75

•016 90

• 030 105

• 045 120

• 094 135

.084 150

• 116 165

.144 180

• 164 195

• 160 210

• 168 225

• 191 21.10

• 210 255

• 367 270

• 362 285

• 210 300

.439 315

• 344 330

• 575 3_5
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TABLE 114 - Continued

FLIGHT 86, CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 22, t - 5.4 SECONDS)

(_) Differential pressures - Concluded

Ap, lb/sq in., at-

Snore' r/R = 0.75 r/R = 0.55

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.0|7 0.090 0.168 0.233 0.335 0.6_ 0.215 0.017 0.0_Q 0.168 0.233

c 6.95 3.95 2.69 2.07 1.59 .67 .215 4.21 1.96 1.5_ 1.35

15 7.91 2.69 2.87 2.16 1.58 .62 .07_ h.55 2.19 I.h8 1.1_

5c 8.5g h.76 _.i_ 2.6_ _.02 .Th .I11 4.hc 2.20 1.55 1.29

h5 8.27 h.39 _.25 2.5b 1,6Q .69 .090 5.hl 2.59 1,78 1.hh

£C 7.71 _.50 2.85 2.10 l.h2 .5h .040 _.86 1.96 I._4 1.05

75 6.hC 2._9 2.17 1.67 l,Ch .h2 .C3_ 2.29 1.68 1.19 .99

9C 5.hl 2.hl 2.C9 1.65 1.CI .39 .C64 3.he 1.7_ 1.21 .98

IC5 5.08 2.72 2.29 1.8C 1.07 .hb .C8C 3.79 1.9h 1.32 1.06

12C _.9_ 2.95 2._2 1.9h 1.2E .52 .099 4.7h 2.h_ 1.6@ 1.32

135 5.82 2.83 ].C7 2._h 1.61 .66 .137 5.2E 2.7h I._9 1.51

15C 6.72 a.15 5.21 2.37 1.69 .67 .159 5.29 2.71 1.88 1.51

165 T.2_ _.I0 ].1_ 2.5_ 1.7_ .72 .15_ 5.69 2.68 1,99 1.59

18C 7.75 _.22 3.18 2.3_ 1.75 .7_ .16_ 5.87 2.8* 1.9; 1.60

195 _.06 _.14 3.07 2.29 1.71 .70 .16_ _.72 2.55 }.81 I,h7

210 _.27 3.85 2.8h 2.07 1.55 .61 .1h7 4.03 1.99 1.h8 1.06

225 £.21 _.59 2.5_ I.E9 I.h2 .57 .16_ 2.92 I._I 1.07 .Th

2hC 7.17 3.73 2.7_ 1.91 1._2 .57 .17_ 1.29 .h_ ,55 .64

255 S.59 2.22 2._£ 1.75 1.51 .81 ._12 I.IC .h5 .57 .55

27C 4._7 1.92 1.a9 1.20 1.C9 ._7 .213 ._C .72 .60 .55

2_5 5-82 2.08 I.h6 1.12 .82 .35 .097 1.3C .55 .64 .51

]Z3 h.2h 2.66 1.9h I._8 1.12 .Sh .1_0 .92 .50 .h2 ,h8

315 _.52 2.97 2.25 1.5C 1.19 .78 .h2_ 1.9C 1.00 .90 ,@C

3]C _.6] 2.56 1.5_ I._5 1.10 .5_ .I_4 2.27 1.18 .97 .91

545 5.7h 2.97 2.7E 2.1_ 1.81 .?5 .15g B.32 1.88 l.h_ 1.15

_nom'

x/c = x/c = x/c = deg

0.335 0.625 0.915

1.1h .66 .2h4 C

• 88 .47 .C5_ 15

.99 .56 .11h ]0

1.1C .58 .IC9 h5

• E3 .51 .120 _0

•80 .h9 .I06 75

• 7_ .h5 .1C9 9C

.eh .48 .142 IC5

1.02 .58 .166 120

1.18 ._7 .175 1_5

1.18 .65 .179 150

1.25 .70 .172 I_5

1.27 ._9 .166 Ie0

1.I_ .57 .lh9 I_5

1.00 .Sh .271 210

._ .70 ._27 225

• 53 .h7 .275 2_C

.h6 .2_ .22; 25_

.h7 .56 .082 27C

.hh .32 .079 285

• 53 ._6 .1_1 _00

.6h ._l .18] 315

.76 .42 .09_ ]ZO

• 81 .h6 .112 _h5

Ap, lb/sq in., at -

Snom' r/R = 0.40 r/R = 0.25 Snom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

0 1.47 .79 .40 .3] .15C .5_ .25 .16 .09 .02_ 0

15 1.96 .99 .63 .37 .13C .91 .hl .26 .1_ .C2_ 15

3? 1.99 1.05 .65 ._9 .I_C 1.05 .k9 .21 .15 .C36 _0

a5 2.37 1.1h .7C ._9 .132 1.01 .53 .30 .15 .C]O h5

6C 1.77 ._6 .5h .36 .12_ .91 .hh .26 .I_ .C_O 60

l_ I.P5 .92 .60 ._6 .I]I 1.02 .h9 .5C .I_ .036 75

90 1.77 .91 .60 .'_ .|%_ .9_ .51 .52 .16 .050 90

165 2.10 1.C6 .66 .41 .lh9 1.hl .71 .h_ .21 .C62 105

12C 2.h6 1.27 .82 ,h_ .ISE 1,5q .81 ._0 .25 .C7| 120

125 2.05 1.5C .94 .53 .197 1.8C .92 .56 .26 .C8' 135

150 3.21 1.65 1.02 .56 .188 2.02 1.0 _ .66 .]0 .C90 150

165 ].11 1.62 1.00 ._5 .103 2.1] 1.07 .67 .31 .C91 165

1_0 2.91 1.51 .9_ .51 .17C 1.81 .98 .58 .27 .10! 180

195 2._8 1.2h .74 .hi .1h5 1.1] 1.35 ._9 .18 .I13 195

210 l.Eg 1.00 .59 ._] .13k .h2 .51 °79 .06 .068 210

225 1._2 .98 .54 .22 .1h7 .14 .11 .2_ .07 .C0_ 225

2hC .57 .7] .65 .IE .061 .09 .05 .1] .05 .COO 2hO

255 ._5 .37 .35 .24 .101 .07 .C2 .10 .07 -.016 255

270 .'0 .hO .15 .2£ .1]E .07 .02 .C6 .05 -.015 270

2E5 .2_ ._0 .21 .21 .I0_ .06 .0_ .0_ .0_ -.01_ 285

330 .h5 .18 .10 .19 .09_ .09 .0_ .0_ .05 .007 _00

315 ,8_ .27 .2C ,93 ,125 ,1C ,0_ .Oh .05 .CII _15

3]C ._2 .52 .22 ._2 .13C .09 .0_ .0_ .Ch .C1C 330

345 1.51 .7_ .51 ._h .131 .3( .19 .15 .10 .028 3_5
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TABLE 114 - Continued

FLIGHT 86, CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 22, L - 5.4 SECONDS)

(b) Section aerodynamic loading

_eg

0
15
33
45

60
75
90

105
123
135

150
165
180
195
210

225
2_C
255
270
285
303

315
350
_45

Section aerodynamic loading, Z, lb/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.g5

2.53
3.95
k.6W
M.57
a.03

k._,4
k.67
6.50
7.38
8.31
9.48
9.'/8

8.6_
6.93

*_.98
I .i'3

.99

.8h

.57

.50

.66

.72

.56
2.12

7.57

9.73
10.10
11.03

8.81

17.08
lk.89
15.96

18.08
lk.02

25.50

25.37
30.36
27.94
25.54

29.92
29.83
33.8_
]1 .kl

23.09

32.81

28.80
3k.32
30.93
22.39

9.26 12.71

9.32 12.58
10.56 13.87
12.51 17.16
1_.53 19.38
15.61 19.2h
15.2_ 20.k7

lh.21 20.51
11.52 17.88
9.15 15.61
7.62 13.66

5.75 8.03
4.22 6.71
3.71 6.62
3.22 6._1
2.86 6.99

4.30 9.3_

5.2_ 10.42

8.07 13.39

18.05
16.92

18.02
19.77
24.71
26.k_
27.19

27.74,,
27.]8
25.5k

24.11
21_.47

22.15
16.70
13,34

17.57
21.15
17.15
25.57

15.79
17.87
19.8]
23.62
25.k5

2k.9_
27.52
29.01
29.15
27.58
26.kh

26.00
23.28

20.53

17.65
2_.84
22.70

26.50
31.02

Ik.86
17._6
19.5k

21.k]
22.17
21.39
23.82
26.04

27.16
26.29
26.11
26.05

26.23

26.1k

2_.6h
25.56

21.12

28.28

29.11

30.95
27.79
32.5k
29.11
21.hk

15.k7
19.80

20.98
20.20
20.29
18.67
21.86

2_.06
25.19
23.99
23.56
23.58

23.83

25.80

30.08
2_.87
2_.7_
27.98
31.15

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
I

2

3

5

6
7

8

9
10

10.696
2.k56

.023
-.295
-.095

.059

.068

.045
-.027

-.06_
-.0_5

-8.086
.136
.118
.218
.159

.000
-.091
-.086
-.11 b,
.000

10

Os=AO+ E (An, sC°Sn_Pnom

n= 1

+ Bn, s sin n k_nom)

2
]
k
5
6
7

8
9

10

Flap motion

an, s, deg

3.619
1.0_5
-.221

.065

.045

-.0_5

.01_

-.012

.028

.012
-.020

bn,s, deg

-.719
-. 1198
-.239
-.099
-.053
-.087

-.087
-.063
-.030
-.038

10

/_s = a0 + E (an, s cos ng/no m

n= ].

+ bn, s sin n ¢'nom)

Lag motion

0

1
2

3

5
6
7
8

9
10

En, deg Fn, deg

7.0_6
-,5_3 .0_2

.008 .052

.089 .020

-.008 -.008

-.01k .01_
.006 -.005

• 003 -.017

-.009 .005
-.013 .02_

.006 -.016

10

=E0+ E (Enc°sn@nom

n=l

+ F n sin n _nom)
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TABLE 114 - Concluded

FLIGHT 86, CYCLIC PULL-UP FROM LEVEL FUGHT

(SEE FIG. 22, t = 5.4 SECONDS)

(e) Flapwise bending moment

_nom'

deg

0

15

3O

_5

60

75

90

105

120

135

180

165

180

195

210

225

21_0

255

270

2P5

300

315

330

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.925

-3235

k973

_277

3069

3_68

3890

-66

2_2

2k31

-55

21k6

812

1598

800

3137

1986

2305

1678

2955

172_

1_39

35_8

686

_813

198

2_83

3168

276k

3201

1378

-668

-685

-91

-512

-611

-281

-825

206

158k

2079

2211

3003

3556

2896

2879

2500

kk72

1056

2007

-ISU

]110

2k59

2k86

-325

-362

-1591

-1681

-823

-2025

-886

-176]

27

27

1573

18C8

3616

_231

_511

_231

3200

_131

-1166

1157

-15_3

18k]

2292

832

-7Ok

-988

-2535

-3518

-236k

-2927

-2860

-2697

-1276

-17kk

603

lkO5

3332

3999

_963

_028

]9k2

1_2_

-lk86

-1557

-2129

-3026

93_

-1275

-1662

-1926

-k250

-5182

-_522

-k082

-5869

-k373

-5200

-3933

-1821

1910

3037

klk6

k911

3618

3230

-2921

-87

r/R = 0.650 r/R = 0.800

-_53

-36k7

-6562

-2513

-3786

-2632

-3359

-6105

-6_63

-7538

-7299

-8_13

-7kl8

-8602

-620k

-_2kk

-kk]

2781

k572

k771

3865

-k13

-3936

-2035

_nom'

deg

0

15

30

_5

60

75

98

105

120

135

150

165

180

195

21(;

225

2kG

255

270

285

300

315

330

3k5

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-255

-83k6

-28k3

2855

-1052

780k

8537

-157

5118

]OBk

-1150

2969

_13

-1899

-183_

-3657

-91k3

-11651

-13832

-I_776

-9518

-7955

-8085

-673k

-9882

-13105

-10956

-2670

-3663

k_93

2019

-_786

-3109

-6821

-39k0

3158

k868

1807

-2865

-11152

-16752

-19389

-1696_

-15108

-10631

-k91T

-k282

-9312

-1926

119b

-118

1802

1_026

86o2

7578

8650

-838

151_

7210

951k

15930

lk922

58C2

-2550

-6598

-7686

-5158

362

191k

7018

8602

3018

L_no m ,

deg

0

15

30

_,5

60

75

90

105

120

135

150

165

180

195

210

225

2_0

255

270

285

300

315

330

3U5

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

1199 1822

9kk _6k

2633 2580

1670 1309

855 820

12 -25

30k 802

261 167

380 561

802 618

-813 -599

-kk9 21

-803 -707

-300 257

-760 -1159

-IkO5 -166k

-1885 -2126

-3727 -3121

-3067 -2322

-2_0 -2577

-878 -2k7

-2828 -3535

-10_8 295

-1991 -2630

Pitch-horn

load, Ib

99

288

307

3115

117

127

38

70

69

50

-_,5

I1_

-60

-63

-251

-197

-352

-368

-168

_5

-296
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TABLE 115

FLIGHT 87, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 23, t = 1.3 SECONDS)

(a) Differential pressures

_p, lb/sq in., at -

Cnom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = XlC = XlC = x/c = x/c = XlC = XlC = XlC = x/c = x/c = x/c = x/c = XlC = deg
0,017 0.090 0.168 0.233 0,335 0.625 0,915 0.017 0.090 0.168 0,233 0.335 0,625 0.915

6

21

36

51

66

81

96

II1

126

Ikl

156

171

186

201

216

231

2k6

261

276

291

306

321

336

351

6.00 k.27 3.30 2.00 T.Ok .k7 .069 7.58 3.72 2.6k 2.22 1.57

k.77 3.82 3.12 1.79 .79 .39 .031 6.20 3.22 2.30 2.03 1.36

3.97 3.k7 5.01 1.6k .61 .3k .01k 5.05 2.72 2.01 1.86 1.18

3.37 3.35 2.98 1.60 .k7 .29 -.01k k.k8 2.k2 1.92 1.80 1.09

2.98 3.20 2.93 1.53 .38

2.12 2.73 2.66 1.32 .27

3.39 k.27 3.k7 1.97 .6k

2.39 3.13 2.83 1.58 ._8

1.96 2.51 2.kl 1.2k .37

1.87 2.23 1.98 1.09 .33

2.27 2.28 1.88 1.10 .k2

2.75 2.5k 1.99 1.23 .56

5.12 2.83 2.1k 1.37 .72

3.k7 2.9k 2.17 I.k2 .79

3.9k 3.00 2.18 1.k7 .85

k.32 3.13 2.2k 1.52 .91

k.81 3.25 2.30 1.60 .96

5.59 3.55 2.50 1.7k 1.10

6.k9 3.88 2.71 1.89 1.22

k.k2 2.9k 2.10 I._1 .83

5.19 3.32 2.]7 1.59 .95

6.k3 3.93 2.77 1.89 1.1k

7.kl k.55 3.18 2.18 1.30

7.72 k.72 3._0 2.2k 1.28

• 25 -.015 3.99 2.09 1.79 1.70 1.01

• 20 -.031 3.67 1.89 1.69 1.60 .91

• 31 -.010 3.51 1.92 1.82 1.70 1.05

.31 .019 k.82 2.66 2.19 1.92 1.1k

• 27 .008 3.80 2.06 1.79 1.57 .96

• 27 .008 3.k6 1.79 1.57 1.33 .86

• 31 .Ok6 3.57 1.87 1.58 1.33 .88

.36 .061 k.19 2.18 1.77 I.kk 1.01

.kl .080 k.85 2.52 1.95 1.58 1.13

• k] .086 5.23 2.57 2.01 1.60 1.18

• kS .096 5.5k 2.77 2.06 1.63 1.21

• k6 .103 5.86 2.97 2.15 1.68 1.26

• k8 .111 6.27 ].Ik 2.2k 1.75 1.3k

.53 .12k 7.20 3.kk 2.kk 1.88 1.k7

.56 .130 ?.88 3.k2 2.38 1.85 1.k5

.39 .076 5.37 2.6_ 1.85 1.k8 1.12

.kk .096 5.81 2.87 2.01 1.62 1.25

.51 .I09 6.8_ 3.k2 2.39 1.95 1.k6

•60 .130 8.13 k.01 2.81 2.28 1.71

• 58 .112 8.60 k.t8 2.96 2.kk 1.75

• 55 .02k 6

• _6 -.025 21

.]k -.07] 36

• 26 -.120 51

.23 -.159 66

.20 -.181 81

• 28 -.162 96

• 53 -.IkO 111

• 31 -.117 126

• 31 -.101 Ikl

• 35 -.061 156

• 39 -.021 171

• kk .035 186

.k8 .063 201

.k9 .080 216

.53 .091 231

•56 .103 2k6

• 60 .120 261

.58 .112 276

.k8 .073 291

• k8 .080 306

.57 .091 321

.63 .09k 336

• 63 .080 ]51

Ap, Ib/sq in., at -

_ l'lorp. '

deg x/c : x/c : x/c : x/c :
0.017 0.040 0.000 0.130

6 8.17 5.60 _.09

21 6.79 k.90 3.58

36 5.8] k.]9 3.30

51 5.50 _.06 ].1]

66 4.?k 3.60 2.87

81 _._k 3.38 2.?_

96 _.25 3.2_ 2.69

111 h.]7 3.33 2.8k

126 5.22 k.03 ].19

I_1 _.55 3.33 2.70

156 h.70 3.k1 2.71

111 5.11 _.70 2.87

186 5.60 _.I0 3.13

201 5.86 _.2k ].15

216 6.I_ _.]5 3.21

231 6.56 _._6 3.28

2_6 7.00 k.72 ]._5

261 7.77 5.06 3.7]

276 5.72 3.80 2.78

291 5.5_ 3.73 2.75

306 5.92 3.95 2.95

_21 7.11 k.80 3.53

356 8.62 5.62 k.17

]51 9.51 5.93 k._l

r/R = 0.85

x/c = x/c =
0.168 0.233

3.05 2.58

2.62 2.31

2.30 2.06

2.23 1.95

2.08 1.80

1.78 1.71

1.82 1.65

1.99 1.77

2.2_ 1.9_

1.89 1.65

1.89 1.68

2.08 1.83

2.26 1.96

2.33 1.98

2.39 2.03

2.50 2.11

2.6_ 2.18

2.85 2.35

2.07 1.74

2.07 1.70

2.21 1.82

2.68 2.22

5.16 2.63

3.52 2.78

x/c = x/c = x/c = x/c =
0.335 0.500 0.625 0.769

2.15 l.k2 .70 .62 .29

1.90 1.2_ .55 .52 .22

1.68 1.10 .kk .k_ .17

1.55 1.02 .35 .37 .13

1.3_ .90 .25 .31 .08

1.2_ .83 .19 .26 .06

1.27 .88 .23 .31 .10

1.k2 1.01 .33 .kO .16

1.k7 1.03 .32 .38 .17

1.27 .92 .29 .kO .18

1.28 .9k .35 .kk .22

I.k3 1.05 .kS .51 .28

1.58 1.12 .53 .56 .32

1.65 1.15 .57 .58 .33

1.68 1.18 .60 .61 .35

1.79 1.22 .66 .62 .35

1.89 1.27 .71 .6_ .37

2.03 1.36 .77 .67 .38

1.5k 1.00 .57 .51 .27

1.5k .99 .5_ .50 .27

1.6_ 1.07 .59 .5k .29

1.9k 1.29 .71 .63 .]k

2.27 1.52 .83 .72 .38

2.35 1.59 .8k .72 .36

t_no m ,

x/c = deg

0.915

.076 6

• Ok8 21

.016 36

-.015 51

-.Ok5 66

-.071 81

-.0_5 96

-.027 III

-.015 126

.008 1k1

.012 156

.O_k 171

• 070 186

.076 201

.089 216

.111 231

• 119 2k6

.136 261

.076 276

• 098 291

.108 306

.12k 321

• 13k 336

.117 351
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TABLE 115 - Continued

FLIGHT o_ "r_AnTNED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 23, t : 1.3 SECONDS)

(a) Differential pressures - Concluded

Ap, Ib/sq in., at-

_nom' r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = x/c = xlc = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.0_7 0.090 0.168 0.233 0.335 0.6_ 0.915 0.017 0,090 0.168 0.233 0.336 0.625 0.915

6 6.12 3.11 2.31 1.83 1.23 .k9 .033 3.37 1.60 1.1k .96 .7k .39 .068 6

21 5.72 2.81 2.17 1.73 1.12 .kk .Ok1 3.23 1.53 1.10 .93 .72 .38 .072 21

36 5.18 2.61 2.10 1.66 1.02 .kO .02k 3.26 1.57 1.10 .92 .?2 .39 .081 36

51 k.66 2.k5 2.06 1.62 .96 .35 -.01k 3.1k 1.52 1.07 .88 .70 .38 .085 51

66 k.12 2.2k 1.93 1.50 .8k .30 -.009 2.96 I.k2 1.00 .Sk .67 .36 .087 66

81 }.59 2.00 1.78 1.38 .71 .26 .012 2.83 1.38 .96 .80 .65 .35 .089 81

96 3.kO 1.97 1.82 I.kl .7k .28 .022 3.01 1.k9 1.05 .87 .b9 .37 .098 96

111 3.80 2.26 2.03 1.57 .87 .3k .Ok6 3.k5 1.70 1.20 1.01 .79 .k2 .108 Ill

126 k.08 2.36 2.10 1.61 .93 .35 .055 3.56 1.76 1.28 1.08 .8k .kk .108 126

lkl k.O_ 2.30 2.06 1.61 .97 .37 .070 3.78 1.63 1.3k 1.13 .88 .kS .t17 lkl

156

171

186

201

216

231

2k6

261

276

291

306

321

336

351

k.63 2.55 2.15 1.66 1.06 .k2 .i01 3.72 1.78 1.29 1.09 .8k .kk .110 156

k.79 2.57 2.13 1.65 1.10 .kS .101 3.58 1.77 1.28 1.08 .8k .k2 .080 171

5.00 2.69 2.1k 1.65 1.13

5.13 2.68 2.09 1.b2 1.10

5.15 2.69 2.Ok 1.57 1.10

5.30 2.76 2.02 1.59 1.12

5.k1 2.90 2.09 1.63 1.1k

k.90 2.02 1.56 1.18 .88

k.29 1.9k 1.kk 1.13 .79

3.89 1.9k I.k2 1.12 .77

3.80 2.02 I.k8 !.19 .82

k.28 2.47 1.79 I.kk 1.03

5.09 3.03 2.20 1.77 1.25

5.90 3.25 2.38 1.90 1.30

.kS .095 3._1 1.62 1.18 .99

.k6 .08k 2.96 I.kO 1.03 .87

.k6 .093 2.62 1.22 .90 .78

.k8 .089 2.31 1.Ok .79 .67

• 50 .086 1.96 .86 .67 .58

.33 .027 1.73 .77 .60 .52

• 35 .036 1.55 .69 .5k .k8

.33 .031 1.kO .63 .k9 .kk

.36 .036 1.53 .68 .53 .k7

.kS .060 1.96 .91 .68 .60

• 53 .060 2.61 1.23 .90 .76

.55 .063 3.16 1.k9 !.07 .90

.76 .39 .065 186

.67 .3k .Ok6 201

• 60 .30 .026 216

.51 .26 .008 231

.kk .23 -.003 2k6

• kO .20 -.009 261

.37 .20 -.01k 276

• 35 .19 -.012 291

• 36 .21 -.OOk 306

•k6 .26 .021 321

.59 .32 .0_6 336

• 69 .38 .057 351

_nom' r/R = 0.40

deg x/c = x/c = x/c = x/c =

0.042 0.158 0.300 0.600

6 1.1k .59 .38 .30

21 1.28 .65 .k2 .32

36 1.kO .70 .kS .33

51 1.k9 .75 .kS .3k

66 1.k7 .76 .k8 .3k

81 1._9 .76 .k9 .36

96 1.56 .81 .52 .39

111 1.88 .99 .62 .kk

126 2.01 1.07 .67 .k6

Ikl 2.06 1.09 .67 .k7

156 1.95 1.07 .66 .kS

171 1.89 1.Ok .6k .k3

186 1.63 .92 .55 .38

201 1.32 .7k .kS .33

216 1.00 .57 .3_ .26

231 .72 .k2 .2k .21

2k6 .53 .31 .18 .18

261 .kO .25 .lk .16

276 .31 .21 .12 .15

291 .29 .17 .11 .15

306 .31 .19 .12 .17

321 .kk .26 .17 .20

336 .7k .kl .26 .25

351 1.00 .5k .3k .28

_p, lb/sq in., at -

r/R = 0.25 Wnom'

x/c = x/c = x/c = x/c = x/c = x/c = deg

0.910 0.042 0.158 0.300 0.600 0.910

.08k .50 .2k .15 .09 .029 6

.090 .52 .25 .17 .10 .032 21

.098 .67 .32 .20 .11 .039 36

.106 .76 .37 .23 .11 .Ok3 51

.100 .83 .kO .2k .12 .Ok6 66

.115 .92 .kk .27 .13 .055 81

• 122 1.Ok .52 .32 .15 .060 96

.13k 1.22 .60 .38 .17 .067 111

.lkl 1.50 .76 .k7 .21 .076 126

.128 1.51 .Tk .k6 .20 .079 lkl

.126 1.3k .71 .kk .20 .076 156

.112 1.20 .62 .kO .18 .071 171

.095 .96 .k9 .32 .16 .060 186

.076 .66 .32 .21 .11 .039 201

.056 .kk .20 .11 .05 .020 216

.039 .25 .12 .Ok .03 .006 231

• 030 .15 .11 .03 .01 .001 2k6

.029 .10 .Ok .03 .02 .OOk 261

.030 .10 .02 .02 .02 .OOk 276

.031 .11 .02 .02 .03 .008 291

.038 .11 .02 .02 .03 .011 306

.051 .06 .02 .02 .Ok .015 321

.066 .Ok .01 .02 .03 .012 336

.077 .20 .07 .06 .06 .020 351
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TABLE 115 - Continued

FLIGHT 87, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 23, t = 1.3 SECONDS)

(b) Section aerodynamic loading

6
21
36
51

66
81
96

111
126
141
156

171
186
201
216
231
246
261
276

291
306
321
336
351

Section aerodynamic loading, Z, lb/ln., at -

r/R = 0.25 r/H = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

2.38
2.55
3.10

3.49
3.74
z_.17
_.79
5.58
6.92

6.81
6.37
5.78
_.72
3. 16
1.83

.94

.61

.kS

.37

.47

.52

.SO

.37
I.I0

6.25
6.86
7.34

7.78
7.73
7.97
8.k8

10.00
10.67

10.80
10.h7
10.03

11.68
11.31

11.46
11.15
10.53
10.19
10.93

12.46
13.08
13.63
13.22
12.89

8.77 11.86

7.19 10.33
5.53 9,06
k.09 7.83
3.14 6.66
2.58 5.88

2.29 5.k0
2.11 k.99

2.38 5.42
3.08 7.04
_.52 9.22
5.70 11.00

20.01
18.41
16.99

15.75
lk.10
12.55
12.71
!k.64
15.38

15.52
17.12
17.50
17.95
17.82
17.76
18.14
18.69
Ik.06

13.20

12.65
13.18
16.02
19.33

20.83

24.89

21 .kO
18.83
17.22
15.27
lk.07
lk.35
15.88

17.26
15.39
15.86
17.53
19.16
19.68
20.31
21.21
22.23
24.02

17.79
17.53
18.82
22.52
26.55

27.96

2k.Oam
20.kk
16.97

15.08
13._3
12.21
13.34
16.62
13.62

12.25
12.85
lk.88
17.011,
17.92
18. 711
19.83
21.00

23.16
23.32
1?.66
19.06
22.53
26.23
27.24

22.27
18.98
16.71

15.23
Ik. I1
! 1.62
18.14
Ik.25
11.68

I0._!
I 1.30
13.05
Ik.88
15.71
16.51
17.42
18.36
20._8

22.56
16.21
18.53
22.08
25.47
26.04

(c) Harmonic analysis o[ blade root motions

Pitch motion

An,s, deg Bn, s, deg

0 13._00

1 .5_0
2 -.029

3 .06_
.000

5 -.047
6 .032
7 -.006

8 -.009
9 .006

10 .018

-4.514
.093
.053

-.012
.023

.026

.026

.006
-.003

.000

10

0 s A0_ >__

F: !Ans n(*nora- 0o)
n=l '_

+ Bn, s sin n (_nom - 6o)]

Flap motion

an, s, deg bn, s, deg

0 3.725
1 .220
2 -.135

3 .008
k .020
5 -.049
6 .016
7 -.016
8 .020

9 .020
10 .000

-.755
-.061

-.086
-.065
-.049

.004

.008

-.012
-.OOk
-.008

I0

n=l

+ bn, s sin n (_nom - 6o)]

Lag motion

0
I

2
3

5
6
7

8
9

I0

En, deg F n, deg

5._58

-.288 .076
-.012 .039

• OOk -.022
• 004 -.020
.009 -.020

-.001 .000
.015 .007
.009 .008

• 000 .000
-.007 .OOk

=E0+

+ F n

10

_'- [EnCOS n(_nom - 6 o)

n=l

sin n (_Zno m - 60)]
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TABLE 115 - Concluded

FLIGHT 87, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 23, t = 1.3 SECONDS)

(e) Flapwiee bending moment

Flapwise bending moment, in-lb, at -

r/H = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/H = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

6

21

36

51

66

81

96

111

126

1_1

156

171

186

201

216

231

246

261

276

291

306

32 I

336

351

_nom'

deg

6

21

36

51

66

81

96

111

126

I41

156

171

186

201

216

231

246

261

276

291

306

32 I

336

351

1345

2189

1585

935

117_

981

582

_90

34

582

1767

1106

639

10_9

2269

1836

2132

2086

11_0

1311

1482

889

1311

319

1361

1782

1559

792

347

_7

-809

-1155

-677

215

-297

-718

190

1180

1898

2153

2261

2277

2409

2269

2129

1130

TS1

1510

1826

1880

1193

298

-380

-1139

-2133

-1627

-560

-235

-k3_

-723

-81

886

2350

2721

2965

3471

3508

3191

2712

8O

624

757

290

-760

-1857

-2_IS
-3k88

-2649

-18_7

-2000

-1771

-1695

-1504

-388

1377

2083

269b

33k2

3238

2780

1406

-1340

-909

-135

-258

-lk02

-2924

-3910

-3769

-3188

-3100

-3320

-2783

-2247

-2555

-1710

-143

1581

2840

3632

3315

2277

-82
1003

1040

r/R = 0.575

-82 -I015

-82 -1560

-3825

-3616

-2253

-1995

-3199

-4920

-6373

-5447

-5348

-5805

-5855

-5527

-5129

-5238

-4890

-3258

-154

2125

2941

2602

19_

-2353

-3577

-k313

-6302

-_717

-3508

-2688

-3070

-5157

-5k39

-k880

-5627

-6344

-6015

-5868

-5748

-5455

-6302

-6198

-riO0

152

2390

1318

-2411

-4655

-5716

-6234

-5519

-3752

-3322

-27_5

-2526

-350k

-3621

-3687

-3453

-3482

-3526

-3635

-3854

-3811

-k285

-4563

-4110

-3124

-1372

-1840

-3409

-4840

-5417

-5636

(f) Chordwiee bending moment (g) Blade torsional moment and pltch-horn load

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-7871

-7432

-4941

-3915

-2548

-545

-399

1229

1864

513

1539

1929

k6k

-562

-2076

-5706

-6390

-7171

-10623

-11551

-10492

-9923

-7692

-6178

-7228

-70_9

-_770

-2_91

-798

-472

-2002

-1726

-1465

-81

1579

29k7

1628

-781

-3386

-6170

-7521

-6968

-825_

-79_5

-70k9

-6186

-5519

-6382

2046

2158

3054

5854

6670

5246

4750

3150

3918

6622

7774

8350

8606

6286

3726

3054

1710

830

27_

2510

2910

3838

3150

1998

Ik082

1_000

13908

15116

15033

14164

14658

13688

1_283

15_09

16040

15894

16626

15619

14823

15198

I4905

13679

14713

I_567

14338

15253

1_649

lk054

_nom 9

deg

2;
36

51

66

81

96

111

126

1_1

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

378 k35

327 _18

_60 k6k

637 610

628 706

472 592

k13 495

368 k32

180 212

-239 -164

-485 -395

-570 -369

-503 -389

-48_ -k3k

-327 -b26

-236 -371

-281 -k_4

-270 -291

-295 -326

-591 -471

-714 -521

-411 -226

38 165

_56 561

Pitch-horn

load, lb

144

130

11_8

165

156

131

98

71

22

-12

-31

-39

-33

-32

-12

2

6

16

36

44

35

65

!18

142
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TABLE 118

FLIGHT 87, COMBINED COLLECTIVE AND CYCLIC PULL-UP FP, OM LEVEL FLIGHT

(SEE FIG. 23, t = 3.7 SECONDS)

(a) Differential pressures

Ap, lb/sq in., at-

V/nora, r/R = 0.95 r/R = 0.90 _/nom'

dog x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0,090 0,168 0.233 0.335 0.62,5 0.915 0.01'/ 0.090 0.168 0,233 0.335 0,625 0;915

6

21

36

51

66

81

96

II1

126

Ikl

156

171

186

201

216

231

2k6

261

276

291

306

321

336

351

6.2a _.51 3._7 2.09 1.09

4.75 3.99 3.27 1.88 .81

3.80 3.66 3.18 1.73 .64

2.53 3.56 3.17 1.70 .50

2.86 3.53 3.21 1.75 .47

3.10 5.76 3.43 1.94 .60

4.11 _.54 3.77 2.22 .78

2.93 5.43 3.08 1.74 .61

2.81 3.07 2.71 1.52 .57

2.75 2.86 2.34 1.41 .56

3.00 2.86 2.23 1.39 .62

3.17 3.01 2.32 1._9 .74

3.99 3.15 2.34 1.53 .81

4.46 3.25 2.41 1.59 .94

4.66 3.35 2.40 1.64 .98

4.97 3.52 2.46 1.71 1.05

5.38 3.66 2.58 1.81 1.11

5.77 3.91 2.76 1.96 1.24

5.81 k. O5 2.78 2.05 1.35

4.95 3.20 2.26 1._8 .89

6.1_ 3.87 2.72 1.85 1.10

7.13 4.5_ 3.14 2.16 1.29

7.8_ 5.12 3.51 2.46 1.48

7.56 5.13 3.70 2.44 1.45

• 51 I .078 8.20 _.11 2.91 2.43 1.69 .59 .028 6

• kO .025 6.63 3.44 2.45 2.16 1.43 .46 -.0_0 21

.35 .008 5.39 2.91 2.18 1.99 1.25 .38 -.085 36

.32 -.Olk 4.85 2.60 2.06 1.94 1._5 .32 -.]31 51

• 30 -.010 4.38 2.34 2.03 1.85 1.09 .26 -.164 66

• 33 -.015 3.80 2.06 1.87 1.82 1.05 .27 -.178 81

.35 .008 4.36 2.58 2.25 2.09 1.29 .39 -.143 96

.36 .023 5.48 3.04 2.58 2.17 1.31 .hl -olk5 111

• 36 .025 _.62 2.62 2.21 1.90 I.lk .38 -o107 126

• 37 .032 k.$O 2.12 2.02 1.69 1.10 .37 -.087 141

• 38 .048 4.71 2.5_ 2.05 1.68 1.12 ._1 -,049 156

• 43 .076 5.09 2.69 2.12 1.71 1.17 .42 -,014 171

._5 .086 5.52 2.80 2.21 1.73 1.22 ._9 ,054 186

.50 .097 5.93 2.9k 2.2k 1.80 1.29 .51 °073 201

• _9 .107 6.13 3.14 2.25 1.80 1.33 .57 .096 2_16

• 51 .111 6.55 3.33 2.38 1.88 1.38 .58 .107 231

• 55 .126 7.12 3.55 2.65 1.96 1._9 .61 .115 246

.57 .137 8.77 3.86 2.67 2.07 1.60 .63 .129 261

.63 .1_9 8.84 3.53 2.41 1.84 1._ .52 .I01 276

.kk .088 5.61 2.80 2.00 1.55 1.20 ._9 .073 291

• _6 .107 6.50 3.20 2.25 1.77 1.36 .57 .089 306

• 57 .126 7.98 3.88 2.69 2.16 1.61 .66 °096 321

• 67 .141 9.70 k.k5 3.13 2.52 1.89 .75 o107 336

• 63 .115 10.12 _.65 3.27 2.69 1.95 .73 .082 351

Ap, Ib/sq in., at

_no_! j

deg x/c = x]e =

0.017 0.040

6 9.0_ 5.98 _.40 3.25 2.?8

21 7.00 5.23 3.80 2.77 2.42

36 6.08 4.69 3.52 2.50 2.2_

51 5.67 4.39 3.43 2._2 2.12

66 5.18 k.12 3.27 2.32 2.04

81 U.8U 3.73 3.08 2.07 1.92

96 5.00 3.99 3.30 2.29 2.05

III 5.37 _.30 3.4_ 2.49 2.17

126 6.12 4.91 3.87 2.75 2.36

lkl 5.73 4.35 3._5 2.49 2.13

156 5.89 4.50 3.k8 2.49 2.18

171 6.14 4.52 3.44 2.51 2.17

186 6.56 k.69 3.49 2.61 2.24

201 6.65 4.76 3.48 2.62 2.22

216 6.8_ k.83 3.57 2.66 2.24

2_1 7.55 5.04 3.71 2.82 2.35

2_6 8.1_ 5.29 3.88 2.96 2.47

261 9.12 5.88 _.I_ 3.14 2.61

276 _.95 3.46 2.66 1.93 1.59

291 6.08 _.12 3.0_ 2.26 1.88

306 5.73 _.45 3.26 2.46 2.04

321 8.27 5.44 3.96 3.02 2.52

336 9.84 6.06 _.58 3.50 2.92

351 I0.k8 6._1 4.89 3.71 3.12

r/R = 085

x/c = x/c = x/c = x/c =
0.090 0.130 0,168 0.233

x/c = x/c =
0.335 0.500

2.28 1.52 .75

1.96 1.29 .56

1.79 1.17 .U7

1.68 1.12 ._0

1.54 1.0_ .32

1._0 .95 .25

1.59 1.11 .37

1.72 1.20 .kk

1.81 1.25 ._7

1.67 1.19 .kS

1.69 1.23 .52

1.73 1.2k .56

1.78 1.29 .23

1.82 1.29 .65

1.88 1.29 .69

1.99 1.36 .76

2.11 1._ .81

2.22 1.48 .85

1.37 .86 ._

1.67 1.10 .60

1.81 1.20 .67

2.15 1._5 .81

2.51 1.68 .94

2.63 1.75 .95

_nom'

x/c = x/c = x/c = deg

0.625 0.769 0.915

•65 .32 .083 6

• 52 .22 .042 21

.48 .18 .027 36

• _1 .15 -.024 51

• 37 .10 -.OkO 66

• 33 .09 -.058 81

• _3 .16 -.033 96

• 46 .21 -.007 111

• k9 .22 .003 126

.53 .25 .029 I_1

•58 .30 .0_6 156

• 61 .33 .057 171

• 63 .35 .083 186

• 63 .36 .10_ 201

• 68 .39 .108 216

• 68 .39 .132 231

.73 ._0 .134 246

.73 .41 .170 261

• 36 .23 .132 276

• 56 .31 .098 291

.62 .32 .134 306

• 72 .38 .147 321

.80 .43 .159 336

.81 ._1 .140 351
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TABLE 116 - Continued

FLIGHT 87, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 23, t = 3.7 SECONDS)

(a) Differential pressures - Concluded

Ap, Ib/sq in., at -

_nom' r/R = 0.75

deg Xlc = x/c = x/c = x/c = x/c = x/c = x/c =

0.0_7 0.090 0.168 0.233 0.335 0.625 0.915

6 6.82 3.33 2.kfl 2.01 1.33 .52 .0_8

21 6.35 2.95 2.30 1.86 1.20 .k7 .031

36 5.75 2.69 2.22 1.77 1.09 .k.2 .017

51 5.15 2.60 2.20 I.Tk. 1.03 .39 -.021

66 k.61 2._3 2.1k. 1.65 .95 .35 .022

81 k.13 2.28 2.06 1.60 .89 .32 .01k.

96 3.58 1.91 1.92 1.52 .91 .37 .055

111 k..13 2.k.9 2.26 1.77 1.01 .kl .055

126 k..52 2.65 2.39 1.8k. 1,12 .k.k. .OTk

lkl k..81 2.80 2.k.k. 1.92 1.21 .k.8 .095

156 5.k.8 3.05 2.57 1.97 1.29 .50 .117

171 5.73 3.00 2.k.8 1.89 1.28 .53 .112

186 5.80 2.96 2.39 1.85 1.25 .51 .110

201 5.77 2.89 2.27 1.77 1.2k .50 .095

216 5.76 2.86 2.23 1.72 1.20 .52 .110

231 5.96 2.99 2.26 1.7k 1.23 .5k .110

2k.6 6.09 3.17 2.32 1.81 1.28 .55 .106

261 5,68 2,02 1.7k. 1.22 ,Sk .32 ,OSO

276 k..76 1.98 1.53 1.18 .8k. .38 .033

291 _.38 2.05 t.$6 1.22 .85 .37 .036

306 k..18 2.09 1.59 1.29 .91 .k.I .063

321 _.75 2.63 2.00 1.61 1.16 .51 .070

336 5.53 3.15 2.36 1.90 1.37 .59 .08k.

351 6.51 3.53 2.62 2.09 I._7 .61 .076

r/R = 0.55

xlc = x/c = x/c = x/c = x/c = Xlc = x/c =

0.017 0,0_0 0.168 0.233 0.335 0.625 0._15

3.86 1.7q 1.29 1.07 .81 .kk. .071

3.60 1.72 1.21 1.02 .79 .kl .080

3.61 1.7k. 1.23 1.00 .79 .k3 .096

3.51 1.71 1.20 .99 .79 .k2 .098

3.36 1.63 I.lk. .95 .76 .k.O .101

3.27 1.59 1.11 .92 .73 .kl .099

3.51 1.83 1.30 1,08 .8k. .k.3 .llk.

3.72 1.89 1.35 1.1k. .88 .k.7 .llk.

k,O8 2,06 1,k.7 1,2k .98 ,51 .130

k..k.k 2.16 1.5k. 1.28 .99 .k.9 .126

k..3k. 2.11 1.51 1.26 .98 .50 .132

k.,33 2,07 1.k.7 1.21 .93 .k.6 .090

3.91 1.82 1.32 I.IO .86 ,k.3 .072

3.k.O 1.61 1.17 .98 .76 .39 .OSk.

3,10 I.k.1 1.Ok. .88 .67 ,3k. ,036

2.62 1.2k .91 °78 .60 .31 .025

2.20 1.05 .78 .67 .51 .26 .006

1,99 .9k .70 .60 .k.6 .23 .002

1.87 .88 .68 .59 .k.5 .25 .003

1.k.3 .63 .50 ,kS .35 .18 -.026

1.82 .81 ,61 ,5k. ,k2 ,22 .010

2.31 1.08 .T9 .68 .53 .29 .032

3.23 1.52 1.09 .91 .71 .38 .061

3.72 1.75 1.25 1.06 .82 .k.k. .072

_nom I

deg

6

21

36

51

66

81

96

111

126

lk.1

156

171

186

201

216

231

2k6

261

276

291

306

321

336

351

/'p, Ib/sq in., at -

Cnom' r/R = 0.40

deg x/c = x/c = x/c = x/c = x/c =

0.042 0.158 0.300 0.600 0.910

6 I.I1 .60 .39 .31 .086

21 1.70 .85 .53 .36 .I02

36 1.56 .78 .50 .36 .110

51 1.70 .87 .56 .38 .117

66 1.63 .85 .53 ,37 .110

81 I,_k. .96 .61 ,k.2 ,12k.

96 1.66 .87 .55 .k.1 .126

II1 2,22 1.17 .73 .k.9 .lk.3

126 2.21 1.18 ,7k. .51 .157

Ikl 2.30 1.26 .78 .51 .lk_

156 2.3k 1.28 .77 .50 .135

171 2.16 1.17 .70 .k6 .12k

186 1.87 1.02 .61 .k.2 .111

201 I._I .82 .k9 .3k .08k.

216 1.17 .66 .39 .29 .068

231 .87 .50 .29 ,2k. .Ok.6

2_6 .6k. .38 .22 .20 .036

261 .5k. .32 ,18 .19 .039

276 .70 .38 .23 .18 .039

291 .33 .19 ,11 .16 ,OkO

506 .k.5 .25 .16 .18 .OkW

321 ,55 ,33 ,21 .22 .057

336 .91 .52 .33 .29 .078

35t 1.09 .63 .k.O .31 .080

x/c =

0.042

.95

.81

.85

.98

.92

1.16

1.19

1.30

1.b6

1.56

1.51

I.k.2

1.11

.79

.kS

.26

.Ik.

.I0

.08

.12

.16

.18

.21

.31

x/c =

0.158

.k3

.k.O

.k7

.k.5

.62

.61

.66

.85

.8k

.77

.71

.55

.38

.29

.20

.07

.02

.01

.02

.06

.07

• 09

.Ik

r/R = 0.25

x/e =

0.300

°26

.2k.

.29

.29

.27

okO

.37

.k3

.51

.53

.k.8

.kS

• 36

.25

.lk.

.15

,13

.06

.00

.03

.Ok

,06

.08

,10

x/e =

0.600

.lk.

.lk

.15

.15

.lk

.19

.17

.20

.22

.2k.

.21

.20

.18

.12

°08

.01

.02

.0k

.05

.05

.05

.06

.07

.07

x/c =

0.910

.Ok.1

,Ok.3

.039

,Ok8

.050

.071

.06k

.093

.081

.085

.071

.081

.069

.Okk.

,Ok3

,020

.001

.006

.012

.018

.055

.015

.022

.023

_Jnom '

deg

6

21

36

51

66

81

96

111

126

Ik.l

156

171

186

201

216

231

2k6

261

276

291

306

321

336

351

578



TABLE 116 - Continued

FLIGHT 87, COMBINED CGLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE _-'_G. 23, t - 3.7 _r'r_r_/.

(b) Section aerodynamic loading

Section aerodynamic loading, 2, lb/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/H = 0.95

6 5.69
21 5.15
36 5.58

51 6.06
66 5.73
81 7.61
96 7.a8
III 8.38

126 10.30

141 10.11

156 9.45
I?I 8.91
186 7.16

201 4.96
216 3.21

231 1.85
246 1.12
261 .81
276 .59
291 .88
306 1.21

321 1.30
336 1.6h
351 1.58

6.31
8.60
8.17
8.88

8.56
9.65
8.98

11.55
11.81

12.20
12.15
11.16
9.80

7.91
6.38

4.8h
3.T4
3.32
3.81
2.34
2.95

3.71

5.53
6.40

13.10
12.45
12.67

12.45
11.92
11.71

13.13
13.81
15.13
15.5_
15.42

14.73
13.37
11.78

lO.k5
9.1_
7.71

6.91

6.76

4.95
6.27
8.20

11.18
12.90

26.70
24.33
22.30
20.73

19.22
17.80
16.76
19.51,,
21.11
22.46

24.42

24.64
24.36
23.86
23.69
24.44
25.23

18.95
17.51

17.13
17.46
21.26
24.99

27.81

26.87
22.23
20.12
18.71
17.39
16.09

17.96
19.26
21.07
19.90
20.60

20.99

21.83
21.98
22.61
23.86

25.23
26.8_

15.61
19.37
21.20
25.58

29.63

31.11

26.19
21.50
18.19
16.38
Ik.9k
13.78

17.20
19.29
16.80
15.91
16.62

17.63
18.9T
19.96
20.95
21.98

23.38

25.96

23.78
18.66
21.30
25.55
29.92

30.80

23.52
19.60
17.33
15.51
15.57
17.10

20.34
16.25
1_.89
lk.02
14.35

15.66
16.90
18.22

18.67
19.58
20.80
22.36
23._1
17.71

21.28
25.01
28.25
27.85

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 13._20
1 .823

2 -.041
3 .076
4 -.041

5 -.070
6 -.003
7 .000
8 .020

9 -.018

10 .026

-5.133

.053

.I05

-.067

.026

.026

.012

.026

.006

-.009

10

8s=A0+ _- [An, sCOSn (_nom- 6° )
n=l

+ Bn, S smn (_Pnom - 601

Flap motion

an, s, deg bn, s, deg

0 4.202
1 .718
2 -.09_
3 -.078
4 .053
5 .012

6 .012
7 -.008
8 .008

9 -.016
10 .00_

-.583
.094

-.041
-.061

.004

.037
-.106

.012

.004
-.016

10

/3s=aO+ _- [an, sCOSn(_nom -60)

n=l

+ bn, s sin n (_nom- 6°)I

Lag motion

0

1

2
3

4
5
6
7

8

9

10

En, deg Fn, des

5._36

-.2_2 .009

• 030 -.OOk

• 042 -.031
-.Ol_ -.OOk
-.004 .004

.005 .005
• 003 .000

-.003 .OOk

-.003 .005

.003 -.005

10

_ =E 0 " _ [EncoSn(_nom- 6° 1

n= i

+ F n sin n (_nom - 0°)]
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TABLE 116 - Concluded

FLIGHT 87, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEV'EL FLIGHT

(SEE FIG. 23, t = 3.7 SECONDS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 -r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

6

21

36

51

66

81

96

Ill

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

1064

2626

985

1270

2079

722

6O8

403

-178

1349

1999

1053

1167

574

2957

226l

2182

2535

1600

1589

1429

848

299[

-133

990

1609

1601

701

371

371

-1106

-1287

-924

-693

1076

1329

1944

1266

226

-235

-1229

-2350

-I121

-316

-498

370

752

580

-718

-1939

-2416

-3580

-2826

-1357

-1821

-906

308

-396

-1848

-3036

-4347

-3194

-3335

-2825

-4022

-3525

-2182

-1893

-3943

-5187

-5813

-5535

-5177

-6062

-5852

-4346

-4247

-3002

-3033

-5627

-5685

-5042

-6527

-7693

429

-165

-990

355

949

1873

2310

2170

2533

2591

1691

2747

1535

322

63

-181

-I184

-27

515

2242

2848

2965

3526

3489

3381

3327

931

1076

-1738

-1595

-1891

-1862

-679

1229

2135

3051

3137

3013

3451

1438

-298

-31

-3159

-3009

-2367

-2851

-1909

194

1866

3115

3687

3397

2543

-I065

-1795

-1276

-6440 -6857

-5594 -6286

-5714 -6098

-5923 -6051

-5386 -7207

-3405 -6370

37 -4440

2097 0

3152 3823

3261 1898

-351 -4085

-3555 -5047

-4022 -6255

-4550 -7228

-5731

-3256

-3789

-3132

-2650

-4387

-4468

-3256

-4373

-3942

-3986

-4709

-3774

-4307

-4898

-4511

-5139

-3635

511

-1526

-4344

-5198

-6081

-6461

_Ilom'

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/H = 0.150 r/R : 0.375 r/R = 0.575 r/R = 0.825

-7984

-8684

-6063

-5493

-2237

-1977

-1212

465

1019

286

856

1865

1670

563

-300

-4403

-6258

-6519

-9124

-11533

-10133

-9596

-9368

-5819

-8352

-7880

-5405

-2800

49

-260

-2035

-2491

-3451

-309

1140

4347

3500

98

-2556

-6659

-7733

-7424

-7945

-7570

-5617

-5356

-6349

-6284

1573

1061

2325

6229

6645

6693

4677

2373

3029

5461

8693

10005

I0165

7589

3813

3013

1589

421

2117

3509

3893

6389

4245

805

14219

13332

14173

15445

14933

15198

14274

13057

14622

14878

16982

16333

17202

16388

14658

15656

15061

13569

13844

15601

14164

15729

15738

12975

(g) Blade torsional moment and pitch-horn load

_nom'

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

3St

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

626

337

480

628

634 780

569 687

276 484

207 331

322 298

-103 -41

-149 -214

-460 -252

-606 -437

-423 -428

-324 -405

-44 -256

-158 -301

--244 --307

-454 -349

-470 -478

-683 -434

-323 -168

164 197

697 855

Pitch-horn

load, lb

561 174

530 128

496 154

651 160

167

140

98

55

28

19

2

-22

-39

-38

-11

I0

24

18

16

33

35

73

128

167

581



TABLE 117

FLIGHT 87, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 23, t = 7.0 SECONDS)

(a) Differential pre88urem

Ap, lb/sq in., at -

_nom' I r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = XlC = XlC = XlC = x/c = x/c = x/c = x/c = x/c = x/c = xlc = x/c = x/c = deg
0.017 0.090 0.158 0.233 0.335 0.625 0,915 0.017 0.090 0.168 0.233 0.336 0.625 0.915

6 8.61 5.06 _.10 2.60 1.49 .65 .086 10.17 _.65 3.65 3.07 2.18 .84 .080 6

21 7.95 5.37 _.26 2.68 1.37 .58 .059 9.51 5.29 3.59 3.00 2.02 .70 .024 21

36 6.70 5.37 h.2_ 2.52 1.17 .49 .021 7.84 4.11 3.37 2.84 1.85 .61 -.030 36

51 5.07 _.80 3.96 2.30 .92 ._9 .035 6.66 3.77 3.05 2.69 1.72 .56 -.066 51

66 k.]4 _._5 3.96 2.33 .85 .47 .023 6.34 3.86 3.06 2.76 1.70 .54 -.098 66

81 7.20 7.10 5.51 3.06 1.64 .76 .139 6.72 4.80 k.34 2.98 2.19 .87 .028 81

96 8.94 8.91 7.57 3.13 1.43 .69 .101 8.57 6.92 6.97 3.06 2.]6 .97 .033 96

111 8.67 8.78 7.62 3.66 1.42 .76 ,136 10.06 8.53 8.27 4.98 2.23 .85 .085 Ill

126 8.26 8._0 7.28 2.90 1.63 .75 .128 10.12 8._0 8.05 _.40 2.15 .86 .052 126

I_1 7.68 7.75 3.86 2.96 1.64 .74 .132 9.63 8.09 5.83 2.86 2.2_ .88 .073 1_1

156 7.25 6.07 4.17 2.80 1.56 .73 .133 9.15 7.47 3.63 3.20 2.17 .8_ .091 156

171 7.17 5.34 3.73 2.5_ 1._5 .72 .132 9.0_ 5.29 3.74 2.99 2.08 .81 .101 171

186 7._1 5.11 3.65 2.52 1.50 .7_ .151 9,21 _.70 3.65 2.87 2.04 .83 .150 186

201 7.8_ 5.09 3.$7 2.43 1.52 .74 .166 9.97 k.83 3.58 2.77 1.99 .83 .167 201

216 8.21 5.01 3.50 2._9 1.60 .77 .11_ 10.19 _.85 3.56 2.78 2.02 .87 .178 216

231 8.71 4.99 5._5 2.46 1.58 .71 .162 10.90 4.91 3.46 2.68 1.96 .79 .188 231

246 8.57 4.77 3.31 2.35 1.51 .69 .155 10,81 4.75 3.30 2.53 1.92 .73 .183 2_6

261 9.74 5.06 3.49 2.53 1.66 .76 .193 10.35 5.09 3.38 2.52 1.86 .72 .2_4 261

276 10.19 5.77 3.70 2._6 1.58 .67 .286 9.79 _.25 2.97 2.35 1,81 .70 .277 276

291 9.90 6.17 3.82 3.12 2.03 1.00 .269 9.15 5.59 3.85 2.82 2.25 1.07 .335 291

506 9.82 5.57 3.62 2.68 1.95 ,78 .216 9.26 5.45 5.92 3.04 2.16 .98 .319 306

321 10.66 5.49 3.54 2.57 1.6_ .60 .170 10.69 5.31 3.65 2.85 2.05 .75 .284 321

]36 11.05 6.34 3.75 2.7] 1.70 .61 .151 11.49 5.47 3.62 2.78 1.96 ,64 .307 336

551 11.01 6.65 k.20 2.99 1.72 .67 .164 12.17 6.57 4.08 5.07 2.15 .64 ,250 351

Ap, lb/sq in., at -

r/R = 085

x/c= xlc= x/c= x/c=
0.090 0.130 0.168 0.233

nora' _nom'

deg x/c = x/c = x/c = deg

0.017 0.040 0.335 0.500 0.625 0.769 0.915

6 11._9 10.49 5.40 _.2_ 3.61 2.98 2.02 1.05 .83 .39 .162 6

21 9.87 8.55 5.11 3.88 3.31 2.68 I.S0 .91 .76 .36 .102 21
56 9.13 7.83 5.10 3.82 3.28 2.65 1.78 .84 .72 .52 .083 36

51 8.01 7.05 _.97 3.71 3.26 2.55 1.70 .77 .67 .29 .053 51

66 7.98 6.90 5.61 5.85 3.42 2.63 1.78 .77 .68 .30 .033 66

81 8.13 7.24 6.07 4.72 3.7_ 2.71 1.93 .91 .77 .34 .070 81

96 9.90 9.03 8.17 6.63 5.86 3.06 2.22 1.05 .87 ._2 .121 96

111 10.51 9.62 8.62 7.15 G.81 3.51 2.55 1.32 1.15 .62 .17_ Ill

126 11.27 10.80 10.13 7.75 5.5_ 3.62 2.28 1.15 .95 ._8 .183 126

1_1 10.96 10.59 9.52 5.30 3.70 3.07 2.25 1.13 .96 .50 .142 141

156 10.82 10.09 7.27 _.12 3.78 3.06 2.19 1.11 .96 .51 .168 156

171 10.72 9.86 5.28 4.20 3.64 2.90 2.08 1,07 .93 .52 .153 171

186 10.76 9.96 5.59 4.15 3.59 2.88 2.06 1.10 .96 .5_ .177 186

201 10.93 9.32 5.19 3.95 3.36 2.75 1.94 1.03 .91 .50 .196 201

216 11.3_ 8.07 5.28 3.92 3.38 2.79 1.94 1.09 .93 .52 .217 216

251 10.28 7.78 5.44 4.02 3.59 2.79 1.87 1.03 .86 .51 .241 231

2_6 9.07 5.27 3.88 5.44 3.k0 2.95 2.09 1.01 .77 .46 .241 246

261 8.4] 5.13 3.44 2.51 2.05 1.79 1.10 .76 .67 .71 .k09 261

276 9.51 6.54 _.81 5.69 3.08 2.59 1°82 1.09 .89 .50 .200 276

291 8.52 6.35 b.75 3.51 2.97 2.48 1.75 .86 ,81 .6_ .358 291

506 8.09 5.69 4.57 5._8 5.0_ 2.87 2.27 1.11 1.01 .59 .369 306

521 9.54 7.89 6.15 _.74 5.96 3.32 2.32 1.38 .79 .53 .298 321

336 11.54 8.62 5.71 _.20 3.40 2.65 1.70 .92 .79 .60 .k_ 536

551 11.97 10.2_ 5.79 4,28 3.60 2.94 1.95 .96 .70 .40 .280 351

xlc = xlc= xlc= xlc=
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TABLE 117 - Continued

FLIGHT 87, COMBINED COT,I,ECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 23, t = 7.0 SECONDS)

(a) Differential pressures - Collcluded

Ap, lb/sq in., at-

Snore' r/R = 0.75 r/R = 0.55 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.0_7 0.090 0.168 0.233 0.335 0._ 0.915 0r017 0_090 0.168 0.233 0.335 0.6_5 0.915

6 8.47 4.14 2.96 2.07 1.60 .57 .067 5.19 2.51 1.77 1.47 1.14 .59 .12] 6

21 8.25 3.80 2.86 2.32 1.59 .70 .101 5.32 2.46 1.73 1.42 1.06 .54 .090 21

36 8.24 k.19 3.13 2.36 1.55 .60 .044 5.07 2.45 1.72 1.39 1.06 .57 .130 36

51 7.77 3.96 3.10 2.35 1.53 .60 .041 k.kS 2.12 1.53 1.30 1.00 .55 .118 51

66 7.35 4.04 3.17 2.33 1.50 .61 .050 5.64 2.77 1.92 1.60 1.22 .60 .136 66

81 _.76 3.52 2.97 2.28 1.63 .72 .134 5.59 2.82 1.97 1.60 1.25 .60 .143 81

96 7.07 4.17 3.32 2.60 1.75 .77 .131 5.09 2.60 1.83 1.52 1.22 .66 .177 96

Ill 7.60 5.34 3.61 2.96 2.02 .81 .153 6.32 3.09 2.17 1.74 1.38 .69 .169 111

126 7.86 _.56 3.78 2.97 2.10 .89 .177 7.12 3.44 2.38 1.88 1.49 .72 .187 126

lkl 8.49 6.28 3.91 3.02 2.15 .79 .163 7.60 3._9 2._1 1.90 1.50 .70 .176 141

156 8.82 5.64 3.79 2.88 2.04 .76 .165 7.08 3.23 2.26 1.80 1.41 .68 .173 156

171 9.10 k.83 3.59 2.70 1.92 .72 .170 6.69 3.01 2.10 1.69 1.32 .61 .145 171

186 9.26 k.72 3.43 2.58 1.85 ,71 .172 5.62 2.72 1.91 1.56 1.20 .58 .124 186

201 9.31 4.46 3,17 2.38 1.70 .65 .172 5.08 2.50 1.75 1.44 1.11 .52 .105 201

216 9.15 k.8k 3.06 2.26 1.70 .64 .208 k.71 2.31 1.66 1.35 1.02 .49 .105 216

231 8.12 3.64 3.35 2._6 1.81 .91 .324 k.25 2.05 1.46 1.21 .92 ._2 .078 231

246 6.96 2.67 2.30 1.81 1.10 ._8 .170 3.76 1.75 1.27 1.06 .78 .37 .081 246

261 6.33 2.88 2.04 1.62 1.16 .48 .063 3.58 1.65 1.20 1.00 .75 .36 .077 261

276 6.13 3._3 2.k2 1.95 1.47 .66 .157 2.71 1.14 .84 .83 .72 .41 .110 276

291 6.69 3.53 2°64 2.01 1.39 .56 .196 3.31 1.59 1.15 .96 .71 .38 .064 291

306 7.10 4.36 3.08 2.27 1.64 .77 .435 3.63 1.77 1.32 1.12 .84 .42 .105 306

321 7.20 3.68 2.58 1.99 1.48 .75 .287 k.kl 2.14 1.58 1.33 .98 ._7 .Ik0 321

336 7.44 3.84 2,87 2.15 1.54 .83 .277 3.93 3.29 2.55 1.83 1.45 .56 .145 336

351 8.08 3.59 2.26 1.60 1.10 .65 .339 5.45 2.52 1.75 1.49 1.11 .59 .156 351

_p, lb/sq in., at -

Snom' r/R = 0.40 r/R = 0.25 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

6 2.15 1.22 .78 .52 .133 1.03 ._9 .31 .16 .057 6

21 2.14 1.14 .70 .46 .112 1.57 .77 ._7 o21 .076 21

36 2.35 1.2k .78 .49 .134 1.|9 .62 .kO .21 .061 36

51 2.23 1.21 .78 .52 .lk_ 1.51 .67 .43 .21 .066 51

66 2.59 1.38 .86 .54 .lk0 1.42 .7] .46 .21 .069 66

81 2.52 1.35 .88 °58 .162 1.53 .79 .49 .24 .083 81

96 2.72 1.45 .92 .59 .15k 1.81 .93 .57 .26 .092 96

Ill 3.16 1.74 1.09 .68 .189 1.96 1.03 .65 .30 .099 Ill

126 3.28 1.81 1.11 o67 .182 2.24 1.15 .72 °33 .108 126

141 3.24 1.79 1.10 .66 .177 2.26 1.18 .73 °32 .102 I41

156 3.19 1.74 1.06 .63 .150 2.06 1.07 .66 °30 .110 156

171 2.93 1.61 .97 .58 .166 1.76 .92 .58 ,27 .110 171

106 2.61 1.kk .86 o51 .137 1.35 .82 .48 ,21 .102 186

201 2.25 1.25 .73 °44 .Ik0 .92 1.09 ._8 .17 .118 201

216 1.71 1.21 .68 .36 .Ik0 .34 .35 .64 ,10 .041 216

231 1.10 1.05 .86 ,40 .122 .20 .19 .20 ,23 .050 231

2k6 .75 .62 .52 .58 .227 .17 .07 .08 .lk .062 246

261 .60 .59 .41 .19 .156 .11 .05 .Oh ,06 .204 261

276 .84 .45 .24 ,25 .073 .15 .07 .OS ,07 .201 276

291 1.11 .47 .31 °27 .070 .21 .18 .07 .07 .069 291

306 .79 .65 .51 .23 .122 .22 .19 .12 .08 .046 306

321 ).03 .71 .52 .29 °|43 .46 .29 .19 .10 .052 321

336 1.38 .79 .52 .35 .106 .64 .32 .22 .12 .055 336

351 1.91 1.07 .69 ._k .183 1.08 .53 .33 °16 .060 351
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TABLE 117 - Continued

FLIGHT 87, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 23, t = 7.0 SECONDS)

(b) Section aerodynamic loading

6
21
36
51
66
81
96

111

126
141
156
171
186
201
216

231
2_6
261
276
291
306
321
336

351

Section aerodynamic loading, l, Ib/In., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

k.76
7.04
5.85
6.28
6.69
7.28

8.kk
9.38

10.50
10.52

9.66
8.45

6.93

6._9

4.15

2.88
1.72
1.52

1.70
1.5_,
1.75
2.69
3.29
5.00

11.86
10.99
12.03

12.01
13.32
13.52
14.16
16.68
16.98

16.70
16.11
14.88
13.22
11.1z5

9.87

9.43
8.36

5.13
h.68

5.5_

6.03

6.95

7.90
10.63

18.11

17.40
17.43
15.90
19.46
19.62
19.09

21.96
24.00
21_. 31
22.88
21.26
19.08

17.37
16.25

1k.32
12._9

25.94
26. lk

26.211
25.43
25.28
25.22
27.67
31.52

31.67

34.22
32.81
30.89
30.31
28.63

28.85
29.31
19.92

11.94

10.27
11.kk
13.13
15.50
20.53
18.31

19.15
22.87
23.0zI
28.07
25.1a
26.69
23.31

3k.51
30.99
30.03
28.311
29.68

32.05
38.29
113.75

145.37
41.31
38.15
34.118
311.81
33.62

34.27
33.22
30.63
23.60
31.11

29.96
32.38
36.12

3b,. 11
3_.79

33.00
31.72
27.33

211.62
211.25

31.60
k0.119
115.97
1111.82
110.110
36. 111
32.68

31.92
320111
32.94
32.68
31.62
31.77

29.37
35.70
35.28
33.811
33.77
36.68

29.311
28.68

26.29
23.03
21.66
311.56
39.87
110.111
39.211
33.36
30.75
28.511

28.62
28.85
29.112
29.2]
28.20
30.82

31.91
36.13
33.01
31.15
33.16
311.75

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 14.507
I .835
2 -. 172

-.k09
-. 199

S .175

6 .0_1
7 -.032
8 .020

9 .018
10 -.067

-h.830

-.461
-.035

.292

.061
-.093

.006
.032

-.018
.003

10

@s=A0+n=_l[An,s c°sn It_n°m-6°I=

+ Bn, S sm n (_Jnom - 60)]

Flap motion

an, s, deg bn, s, deg

0 6.557
1 .265
2 .061

3 -.122
a .110
5 -.192
6 -.065
7 -.155
8 -.090

9 .000

10 .00_

-1.1161
.339

-.220
-.082
-.008

.037

.069

.02_
-.029

-.012

10

/3s=a0+ I [an,sCOSnI_nom - 6°)
n= i

+ bn, s sinn @Jnom - 6o)]

0
1
2
3

k
5

6
7
8
9

10

=E0+

+ F n

Lag motion

En, deg Fn, deg

k.818
-.360 -.032

.063 .000

.093 .008
-.012 -.026
-.015 -.027
-.005 -.001
-.OOk .016
-.005 -.OOk
-.011 -.012
-.016 -.007

10

I [EncOsn(_Jnom- 6°)

n= I

sin n (_nom - 60)]
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TABLE 117 - Concluded

FLIGHT 87, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 23, t = 7.0 SECONDS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/H : 0.150 r/R = 0.275 r/H = 0.375 r/R = 0.450 r/H = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom'

deg

6

21

36

51

86

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

4394

1020

-394

4907

2456

1704

2171

1259

1339

3493

5477

2616

-348

3744

3436

3117

4063

1783

233

2160

5044

4645

256

1453

1048

-198

330

2582

2970

-338

-215

223

-767

1947

1832

-363

-347

355

1460

1559

2021

2376

1931

3952

5503

3152

-74

-347

-1257

416

1537

1645

2269

316

-1220

-1266

777

2233

2215

-90

-208

-597

1248

2640

2305

2775

3589

5532

6455

2956

850

-1401

-3413

-160

1128

746

117

-150

-2278

-3365

928

69

50

-627

-2278

-2421

-809

1071

1281

1548

4400

5354

4973

1872

40

-2907

-4410

-2597

210

-1145

-1075

-133

-2721

-1603

-477

-1805

-2791

-1172

-2069

-3310

-2967

-1066

16

2031

5358

4830

773

-441

-802

-3873

-5722

-5822

-3205

-4867

-2827

-4886

-2100

-578

-6011

-4807

-6817

-4568

-4319

-6399

-6488

-4130

-1374

3034

3581

1581

-3135

-3633

-3613

-5155

-6198

-6741

-8943

-3462

-5873

-7479

-2788

-4916

-10167

-11281

-7835

-8833

-7620

-6757

-1O340

-6977

-1522

4362

1522

-3807

-4310

-5601

-6490

-3373

-6490

-6293

-8943

-2037

-5439

-6570

-4052

-7884

-6942

-8921

-6030

-5606

-5957

-4263

-7169

-8052

-4000

-1621

-1796

-7045

-5636

-4986

-7380

-4628

_nom'

deg

6

21

36

51

66

81

96

Ill

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/H = 0.150 r/H = 0.375 r/H = 0.575 r/H = 0.825

-8705

-6573

-3870

-9031

-3219

-533

-842

3114

1698

-2600

1633

2007

1779

1274

1150

-3675

-1403

-10984

-13557

-16113

-12173

-6963

-3235

-695

-6854

-7538

-5519

-5633

-651

1954

-1986

391

-4884

-4624

440

5307

6919

6675

-1302

-6772

-12764

-1_326

-12666

-15319

-7521

244

651

66t

4148

1124

1204

7604

6596

8420

8708

2308

3412

4628

5316

12308

16484

13140

7972

212

-3820

-3724

-1756

2612

4548

8868

12372

4452

16845

13734

13881

18199

15107

15491

18758

11822

14878

17083

16680

20029

21731

19224

18968

12554

12847

12737

13423

17705

15061

17239

20350

15043

_nom'

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

1464 1538

1106 1052

600 848

194 81

918 919

664 780

790 784

1894 1871

2544 1983

1719 1509

1282 1133

20 197

49 366

-481 -192

-144 -180

-887 -545

-2661

-2491

-2326

-592

-29

-674

-1542

-2521

Pitch-horn

load, lb

251

216

134

159

173

156

126

221

256

225

149

53

II

-13

-19

-22

-1273 -250

-1236 -304

-1293 -189

-453 I

-229 III

-180 33

-1385 -18

-830 -276
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TABLE 118

FLIGHT 87, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 23, t = 7.5 SECONDS)

(a) Differential preslureg

Ap, lb/sq in., at-

_nom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = xlc = x/c = x/c = x/c = deg
0.017 0.090 0,168 0,2_ 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

6 11.17 6.87 4.00 2.81 1.71 .52 .170 11.89 6.26 3.92 3.00 2.16 .69 .181 6

21 10.53 8.23 4.59 3.03 1.86 .78 .136 11.71 7.69 4.01 3.33 2.43 .88 .120 21

36 9.61 9.55 4.83 2.64 1.67 .66 .055 11.41 8.99 4.40 3.33 2.37 .80 .068 36

51 7.54 7.46 4.32 2.35 1.16 .43 -.042 9.24 7.86 3.89 3.02 2.05 .63 -.073 51

66 5.32 4.50 3.48 2.05 .82 .37 .019 7.29 4.94 2.91 2.34 1.40 .38 -.082 66

81 4.81 4.07 3.25 1.90 .73 .43 .044 5.48 2.92 2.28 2.02 1.32 .48 -.057 81

96 5.69 4.76 3.77 2.36 1.05 .W9 .055 5.69 3.08 2.54 2.26 1.53 .55 -.047 96

111 6.51 6.41 4.34 2.71 1.24 .53 .044 6.82 3.90 3.32 2.85 1.86 .61 -.058 Ill

126 5.05 4.66 3.58 2.10 .85 .39 .029 6.$9 3.92 2.96 2.43 1.50 .48 -.061 126

141 4.37 3.82 3.11 1.89 .96 .52 .090 5.89 3.30 2.59 2.24 1.50 .59 -.007 141

156 5.08 4.19 3.16 2.07 1.11 .59 .111 6.84 3.94 3.02 2.46 1.71 .69 .057 156

171 6.61 4.93 3.52 2.43 1.39 .70 .133 7.98 4.52 3.48 2.80 2.02 .79 .101 171

186 7.29 5.07 3.59 2.50 1.51 .79 .182 8.94 4.78 3.62 2.83 2.06 .89 .185 186
201 8.66 5.51 3.92 2.81 1.78 .83 .19] 10.35 5.02 3.92 3.10 2.26 .92 .206 201

216 9.10 5.31 3.73 2.66 1.70 .78 .176 11.19 5.42 3.76 2.88 2.12 .82 .176 216

211 8.75 4.99 3.41 2.40 1.51 .70 .162 11.06 4.89 3.46 2.61 1.94 .75 .178 231

246 9.61 5.20 3.71 2.73 1.89 .92 .264 10.87 5.22 3.63 2.87 2.25 .98 .314 246

261 9.82 5.89 3.90 2.65 1.95 .98 .387 5.00 4.83 3.85 3.26 2.68 1.27 .682 261

276 8.52 4.90 2.94 1.87 1.41 .87 .372 7._9 3.63 2.21 1.38 1.13 .86 .553 276

291 9.04 4.82 3.48 2.60 1.77 .78 .279 9.31 5.03 3.58 2.77 2.02 .78 .274 291

306 9.88 5.82 4.49 3.52 2.86 1.06 .329 10.00 4.83 3.59 3.17 2.58 1.31 .408 306

321 9.90 4.85 3.00 2.09 1.$4 .70 .290 7.46 4.63 2.97 2.15 1.87 .98 .483 321

336 10.74 5.29 3.55 2.47 1.42 .35 .179 10.54 k.2S 2.81 2.14 1.53 .41 .208 336

351 11.01 6.19 3.87 2.75 1.84 .80 .252 11.80 6.02 4.10 3.23 2.44 .96 .284 351

r

_p, lb/sq in., at -

_'noEn

deg x/c = x/c =

0.017 0.040

6 12.08 10.73 6.54

21 12.11 11.33 8.36

36 11.86 11.04 10.38

51 9.47 8.60 6.49

66 6.40 4.84 3.53

81 6.07 k.76 3.61

96 6.82 5.33 4.10

111 7.72 6.37 4.71

126 7.13 5.64 4.26

141 7.90 6.10 4.66

156 9.29 7.16 5.11

171 10.29 9.19 5.42

186 10.63 9.78

201 11.77 10.28

216 7.66 6.79

231 10.45 7.55

246 7.05 6.52

261 6.56 3.96

276 8.46 6.60

291 8.62 5.37

306 8.96 7.73

321 7.85 6.79

336 11.24 7.63

351 11.79 9.96

r/R = 0,85

x/c : x/c = x/c : x/c :
0.090 0.130 0.168 0.238

_.54 3.81 2.89

5.27 4.07 3.37

6.18 4.74 3.59

4.26 3.50 2.92

2.55 2.30 1.77

2.51 2.28 1.80

2.86 2.54 1.97

3.40 2.91 2.28

3.05 2.74 2.06

3.40 2.85 2.30

3.85 3.22 2.55

4.21 3.54 2.85

5.40 k.21 3.56 2.90

6.05 4.32 3.70 3.0]

4.85 4.13 3.43 2.83

4.91 3.69 ].06 2.5]

4.78 4.28 5.94 3._6

3.21 2.49 2.19 2.12

5.13 3.52 2.83 2.33

3.97 2.99 2.53 2.1_

5.36 4.06 3.54 2.88

4.46 3.61 5.20 2.6_

4.78 3.52 2.86 2.3_

5.70 4.43 3.72 3.11

_J n OIX) '

x/c = x/c = x/c = x/c : x/c = deg

0.335 0.500 0.625 0.769 0.915

2.14 1.18 .95 .50 .243 6

2.31 1.14 .92 .49 .247 21

2.37 1.16 .91 .38 .168 36

2.08 .96 .74 .31 .078 51

1.18 .49 .47 .18 -.001 66

1.24 .52 .51 .22 .040 81

1.35 .57 .55 .26 .051 96

1.55 .65 .61 .27 .038 111

1.39 .58 .56 .27 .029 126

1.60 .76 .70 .37 .104 141

1.81 .90 .83 .45 .132 156

2.04 1.07 .94 .53 .168 171

2.07 1.12 1.OO .56 .185 186

2.15 1.17 .97 .55 .235 201

1.97 1.06 .89 .51 .262 216

1.67 .90 .75 .44 .247 231

2.28 1.21 .98 .60 .316 246

1.72 1.42 1.42 1.05 .671 261

1.49 .96 .95 .58 .294 276

1.38 .69 .60 .43 .298 291

2.22 1.29 1.19 .81 .572 306

2.40 1.32 1.14 .68 .472 321

1.42 .71 .58 .35 .235 336

2.15 1.23 .99 .53 .232 351
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TABLE 118 - Continued

FLIGHT 87, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 23, t = 7.5 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.0_7 0.090 0.168 0.23_ 0.335 0._ 0.915 0.017 0tO_0 0.168 0.233 0.335 0.625 0.915

6 8.18 4.33 3.09 2.38 1.60

21 8.59 5.30 3.38 2.49 1.71

36 9.25 6.33 4.01 3.20 2.40

51 8.98 4.21 3.26 2.57 1.79

66 8.34 3.55 2.75 2.05 1.30

81 6.98 2.65 2.19 1.74 1.08

96 6.12 2.78 2.26 1.79 1.t2

III 5.75 3.19 2.64 2.02 1.23

126 5.48 2.96 2.49 1.93 1.18

141 5.55 3.31 2.70 2.18 1.45

156 6._6 k.18 3.19 2.50 1.71

171 7.20 4.6_ 3._9 2.66 1.90

186 7.77 4.62 3.39 2.57 1.88

201 8.22 5.3] 3.59 2.55 1.90

.50 .227 5.16 2.54 1.78 1.52 1.15

• 67 .251 5.61 2.80 2.02 1.65 1.27

• 98 .184 6.78 3.01 2.06 1.66 1.26

.66 .022 6.49 3.04 2.08 1.69 1.27

.45 .001 4.k0 2.15 1.50 1.23 .95

.43 .048 3.28 1.60 1.15 .96 .77

• 45 .063 3.60 1.76 1.28 1.06 .84

.47 .058 k.24 2.01 1.kl 1.17 .88

.47 .074 4.20 2.06 1.46 1.21 .93

.62 .131 5.02 2.45 1.73 1.42 1.09

.71 .160 5.57 2.70 1.87 1.56 1.20

.76 .187 5.76 2.72 1.91 1.57 1.21

.77 .200 5.80 2.74 1.94 1.60 1.22

.76 .265 5.25 2.63 1.87 1.54 1.17

216 7.38 3.35 3.63 2.60 2.25 1.12 ._56 4.81 2.31 1.64 1.37 1.01

231 5.69 1.31 1.38 .99 .94 1.00 .613 3.92 1.87 1.35 1.11 .83

246 4.6] 1.72 1.37 1.07 .84 .46 .432 ].74 1.8t 1.31 1.09 .83

261 5._0 5.79 2.61 2.10 1.49 .61 .170 3.81 1.7] 1.45 1.26 .90

276 5.k0 3.69 2.98 2.26 1.72 .72 .275 2.90 1.16 .95 .90 .72

291 5.15 2.64 1.85 1.31 .91 .42 .191 3.k] 1.64 1.15 .92 .66

]06 6.04 4.33 3.30 2.93 2.21 .96 .339 4.k0 2.06 1.53 1.27 .96

]21 6.03 5.64 2.87 2.33 1.89 .96 .454 3.92 1.86 1.34 1.10 .81

336 5.83 2.56 3.22 1.17 .68 .27 .065 S.18 2.69 1.85 1.49 1.11

351 6.81 3.95 1.51 1.99 1.63 .67 .115 5.21 2.56 1.84 1.51 1.20

.53 .115 6

.63 .134 21

.56 .114 36

• 56 .121 51

.48 .104 66

• 42 .099 81

• 44 .099 96

.44 .101 111

• 49 .124 126

.57 .I45 141

• 58 .156 156

• 59 .150 171

• 59 .130 186

• 56 .124 201

• 46 .085 216

• k0 .072 231

• 41 .085 246

• 40 .09_ 261

.41 .127 276

.37 .127 291

• 43 .120 306

.39 .127 321

.49 .I48 336

.64 .179 351

Ap, lb/sq In., at -

]nora r/R = 0.40 r/R = 0.25 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

6 1.71 .fib .51 .34 .146 1.00 .55 .38 .20 .081 6

21 2._9 1.24 .69 .42 .174 I.kl .74 .48 .24 .087 21

36 2.39 1.28 .80 .51 .126 1.45 .74 .k6 .22 .064 36

51 2.75 1.42 .83 .46 .108 1.35 .67 .hi .18 .061 51

66 2.05 1.09 .66 .43 .133 1.16 .59 .37 .18 .064 66

81 1.63 .84 .52 ._7 .I04 1.08 .52 .31 .Ik .055 81

96 2.02 1.07 .66 .4_ .135 1.19 .60 .38 .18 .071 96

111 2.03 1.05 .64 .44 .132 1.45 .71 .43 .20 .071 111

126 2._5 1.23 .75 .49 .142 1.47 .73 .45 .21 .079 126

141 2.32 1.24 .78 .52 .154 1.53 .81 .50 .24 .088 I41

156 2.50 1.]7 .86 .56 .158 1.72 .89 .56 .26 .110 156

171 2.70 1.47 .91 .$7 .150 1.65 .84 .54 .26 .099 171

186 2.71 1.48 .90 .54 .138 1.49 .77 .49 .24 .099 186

201 2.]7 I.]1 .77 .46 .14] .90 .67 .36 .16 .081 201

216 1.87 1.06 .67 .]6 .122 .7] .57 .30 .10 .066 216

231 1.10 I.OC .66 .34 .099 .31 .29 .34 .03 .026 231

246 .85 .57 .42 .48 .135 .24 .12 .21 .12 .020 246

261 .76 .51 .30 .37 .110 .17 .10 .I0 .13 .031 261

276 .51 .51 .43 .34 .124 .18 .10 .08 .11 .070 276

291 .87 .74 .45 .]3 .II5 .17 .11 .07 .06 .101 291

306 .9_ .87 .52 .27 .142 .23 .19 .16 .10 .069 306

321 1.07 .66 .43 ._5 .116 .34 .30 .23 .09 .048 321

336 1.73 .76 .54 .36 .108 .72 .36 .2_ .lk .066 336

351 1.56 .81 .43 .ST .171 .97 .49 .33 .19 .078 351
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TABLE 118 - Continued

FLIGHT 87, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 23, t 7 _ _eOND,q_

(b) Section aerodynamic loading

Section aerodynamic loading, I, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

6 5.38
21 6.98
36 6.75
51 6.08
66 5._8
81 _.77

96 5.63
III 6.53
126 6.77
1_1 7.37
156 8.23
171 7.92

186 7.22
201 5.13
216 k.O_
231 2.k?
2_6 2.09
261 1.69
276 1.65
291 1._5

306 2.08
321 2.60
336 3.72
351 _.99

8.63
!1.68

12.35
12.95
10.56

8.k8

lO.k8
lO.kk
11.9k

12.26
13,33
Ik.01

13.79
12.0_

9.78
8.22

7.16
5.72
5.71
6.6_

6.9_
6.8_
7.70
8.22

17.83
19.95

20.66
20.58
15.19
12.03
13.07

lk.25
1_.91

17.58
19.07
19.39
19.k9
18.kl

16.01
13.21

13.Ok
13.69
10.67
11.59
lk.95

13.2_
17.90
18.9_

26.57
29.99
37.08
28.17
22.83
18.96

18.95
20.36
19._48
22.k3
26.63
29.28

29.53
31.28
31.93
19.17
15.09
23.00
25.27
16.77

30.63
28.03

16.83
23.29

38.0k
kl.60
k5.10
33.76
20.31
20.78

23.07
26.18
23.96
27.11
30.90
3k.20
3k.95
37.19

31.20
30.72
33.52
29._
29.78
25.k9

36.53
33.87
28.88
36.99

36.13
kO.08
kl.30
3k.80
2k. I1
19.36

21.35
26.1k
23.2k
22.07
25.85
30.11

32.27
35.19
3k.77
32.kl
35.93
36.04
2_.73
32.kl

38.18
30.51
26.80
38.98

33.95
38.10
37.67
29.11
20.91
19.70

23.71
28.k0
21.38
20.26
22.kk
26.93

28.77
32.21
31.28
28.88
33.2k
35._6
28.86
30.?9

k0.19
28.59
28.79
3k.98

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0 16.019
1 2.175
2 -.295
3 -.k67

-.128
5 -.137
6 .029
7 .1_9
8 .035
9 -.181

I0 -.158

-9.286
.Okl
.190
.175
.292
.292
.018

-.213

-.1_0
.0_I

10

0s:A0+ Z [An,sCOSn(tPnom-6°)
n=l

+ Bn, s sin n (_Znom - 601

Flap motion

an, s, deg bn, s, deg
,,i

0 5.7k9
1 2.379
2 -.359
3 .000

4 .012
5 -.118
6 -.061
7 -.078
8 -.082

9 -.175

I0 -.065

-1.550
-.889
-.392
-.290

.016
-.090
-.037
-.OOk

.008

.037

10

3s=a0+ Z Ian, sC°Sn($nom -6°)
n= 1

+ bn, s sin n (tPnom - 601

Lag motion

0
1
2
3

5
6

7
8
9

10

En, deg Fn, deg

6.716
-.737 .068

• 026 -.070
• 086 -.082

-.031 .005
-.02_ -.012
-.012 .000

-.019 .012
-.007 -.02_
-.026 -.026

.000 .01_

10

_ =E0+ Z [EncoSn_nom-6°)

n=l

+ F n Sin n (_nom - 60)]

D
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TABLE 118 - Concluded

FLIGHT 87, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 23, t = 7.5 SECONDS)

(e) Flapwise bending moment

_nom '

Flapwise bending moment, in-lb, at -

deg r/R = 0.150

6 2502

21 518

36 4816

51 1669

66 6138

81 2616

96 803

111 1054

126 1327

141 3037

156 I008

171 518

186 1795

201 2456

216 3972

231 3026

246 1829

261 1042

276 963

291 5602

306 1863

321 1099

336 256

351 5226

r/R : 0.275

58

-165

9O8

3333

1939

1947

-8OO

-1815

776

-41

-338

-314

-495

2112

2500

2054

1469

932

3869

5206

2442

1667

1634

3077

r/R = 0.375 -r/R = 0.450 r/a : 0.575

-it8

1537

-136

4059

2567

1437

-425

-1492

-99

136

-524

-796

-316

1609

2757

2495

1627

2305

5532

4393

4475

9

3978

1121

-75L

-103

-446

1519

2101

-274

-1562

-1410

-2554

-1104

-1829

-2793

-1009

-427

1099

1538

603

2778

4372

2435

4333

-666

2006

-1162

-2430

-3451

-617

-952

729

-846

-107

-1401

-3997

-4049

-3249

-2703

-1832

-1893

-1401

-72

1486

3079

1697

2049

-151

843

-4181

-3759

r/R : 0.650

-5125

-5891

-4449

-2857

-3683

-1911

-668

-4090

-5523

-7941

-6857

-4459

-5653

-3354

-5046

-2299

2228

1959

-777

19

-4459

1571

-5802

-4498

r/R = 0.800

-10063

-7364

-6547

-7882

-3651

-439

-1930

-3363

-7427

-9822

-9158

-7829

-7777

-9393

-8310

-3828

999

1778

-3447

-6877

-194

-4629

-2997

-8039

r/R = 0.925

-8205

-7147

-4709

-8344

-3468

-920

-4511

-3066

-6658

-6899

-5636

-6723

-4796

-7234

-6833

-4811

-4351

-1781

-2862

-9490

-3292

-5088

-3358

-7410

_nom'

deg

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/H = 0.375 r/H = 0.575 r/R = 0.825

6 -1868

21 1681

36 1356

51 3049

66 8226

81 5263

96 7054

III 3244

126 -858

141 1535

156 2284

171 1893

186 4075

201 -77

216 -5400

231 -5596

246 -7224

261 -1184/

276 -15364

291 -8298

306 -8331

321 -8754

336 -12759

351 -8_03

-9052

-2751

-3598

2621

6577

4965

3923

-3175

-7163

-4005

3875

6300

7310

1026

-5210

-9052

-11461

-1O435

-9149

-3891

-6952

-4054

-6968

-0042

2164

-828

6644

10036

12132

16132

6452

2532

660

1540

9556

15156

12676

10436

4340

-2364

-2060

1236

5860

3636

7300

5684

2/08

3348

16013

10504

16653

15756

17111

18620

14366

13881

13487

12471

16635

22097

18785

18346

15198

11447

12499

14603

17861

[3844

17330

14274

13981

13030

(g) Blade torsional moment and pitch-horn load

4_/no m ,

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Torsional moment, in-lb, at °

r/R = 0.15 r/R = 0.50

1214 1670

273l 2298

4121 3746

2203 1856

-343 -250

-316 -266

714 700

1331 1589

-463 -437

-141 209

-878 -676

-333 381

-862 -938

640 771

-154 -653

-3661 -2996

-1942 -585

-2923 -3133

-3655 -2966

-3421 -1942

-196 -228

-2230 -1955

-2364 -939

-3104 -1927

Pitch-horn

load, lb

95

5O8

523

4O8

74

36

216

185

13

-85

26

- 102

31

49

104

-328

-353

-46

-356

-361

23

103

-204

-191
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TABLE 119

FLIGHT 88, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG, 24, t = 1.2 SECONDS)

(a) Differential prenurea

Ap, lb/sq in., at-

_nom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0.168 0.233 0,_5 0.625 0.915 Q.OI'/ 0.090 0.168 0.233 0.335 0.625 0,91_

6 5.61 3.93 3.09 1.83 .96

21 k.50 3.52 2.90 1.68 .76

36 3.7k 3.2k 2.81 1.52 .59

51 3.17 3.11 2.77 1.51 .kS

66 2.82 2.95 2.67 1.28 .36

81 2.16 2.60 2.k6 1.28 .28

96 3.7k 3.76 3.10 1.82 .62

111 2.55 2.72 2.5k 1.k1 .kS

126 2.2k 2.32 2.20 1.17 .38

Ikl 2.08 2.11 1.8k 1.Ok .35

156 2.k3 2.2k 1.81 1.08 .k3

171 3.06 2.5k 1.97 1.23 .58

186 3.58 2.73 2.07 1.32 .70

201 3.99 2.81 2.08 1.38 .79

216 k.kO 2.88 2.10 I.k2 .8_

231 k.7k 3.00 2.1k 1.k7 .91

2k6 5.16 3.12 2.21 1.5k .97

261 5.92 3.h5 2.k2 1.68 1.09

276 6.58 3.73 2.59 1.85 1.2k

291 k.67 2.8k 2.02 1.35 .82

306 5.k9 3.28 2.31 1.56 .95

321 6.60 3.87 2.70 1.85 1.1k

336 7.69 k.k5 3.09 2.13 1.31

351 7.61 k. S6 3.21 2.18 1.51

.kk .063 7.17 3.55 2.51 2.11 1.k9 .53 .019 6

• 36 .031 5.71 2.95 2.12 1.88 1.29 ._2 -.028 21

• 32 .011 k.79 2.53 1.86 1.70 1.12 .3k -.066 36

• 29 -.006 k.k3 2.32 1.79 1.73 1.06 .32 -.099 51

• 25 -.01k 5.95 1.98 1.6k 1.57 .9k .2k -.1_3 66

.21 -.021 3.5k 1.82 1.59 1.50 .89 .21 -.162 81

.31 .000 3.k7 1.89 1.67 1.59 .99 .31 -.1_3 96

.29 .021 k.58 2.52 2.03 1.76 !.13 .33 -.12k 111

• 28 .017 3.71 2.01 1.67 1.50 .95 .3t -.103 126

.27 .021 3.kO 1.7k 1.k8 1.28 .85 .30 -.085 lkl

.31 .Ok8 3.58 1.85 1.52 1.29 .87 .33 -.Ok9 156

.37 .067 k.15 2.16 1.72 I.k2 1.02 .38 -.016 171

.kO .078 k.Tk 2.k2 1.90 1.51 1.10 .kk .0_0 186

.k2 .092 5.10 2.k8 1.93 1.5k 1.16 .k8 .066 201

• k3 .088 5.22 2.62 1.95 1.52 1.16 .k7 .080 216

.k3 .099 5.61 2.80 2.02 1.57 1.21 .50 .087 231

.k6 .103 6.01 2.99 2.11 1.6k 1.27 .Sk .096 2k6

• 51 .122 6.9k 3.28 2.28 1.76 1.39 .58 .120 261

.5k .130 7.k6 3.2k 2.27 1.76 1.36 .87 .110 276

.38 .076 5.09 2.k9 1.73 1.37 1.07 .kk .071 291

._0 .09_ 5.k9 2.71 1.87 1.52 1.17 .k8 .077 306

.k6 .109 6.58 3.2k 2.26 1.8k I.kO .57 .09k 321

• $8 .12k 7.96 3.88 2.69 2.18 1.6k .65 .099 336

• 56 .109 8.39 _.03 2.86 2.33 1.70 .6_ .075 351

Ap, lb/sq in., at -

_.2horn '

deg x/c = x/c = x/c = x/c =

0,017 0.040 0.090 0,130

6 7.96 5.39 3.89 2.93 2.53

21 6.k2 k.68 3.38 2.50 2.20

36 5.6k k.20 3.12 2.23 1.99

51 5.29 3.86 3.00 2.12 1.8k

66 _.56 3.k3 2.70 1.96 1.65

81 k.3O 3.19 2.57 1.69 1.57

96 k.31 3.18 2.58 1.69 1.56

111 _.68 3.k7 2.7k 1.87 1.67

126 _.85 3.65 2.93 2.03 1.77

1_1 k.52 3.2k 2.57 1.80 1.57

156 k.6_ 3.36 2.60 1.8k 1.62

171 5.11 3.71 2.86 2.03 1.78

186 5.55 k. Ok 3.03 2.21 1.90

201 5.81 k.12 3.05 2.27 1.91

216 6.12 k.2k 3.09 2.3k 2.00

231 6.kk k.kk 3.15 2.k3 2.03

2k6 6.92 _.61 2.1k

261 7.72 k.90 2.28

276 5.75 3.53 1.63

291 S.5k 3.6k 1.69

306 5.88 3.92 1.80

321 7.15 k.79 2.21

336 8.8k 5.65 2.6k

351 9.36 5.81 2.72

3.35 2.59

3.57 2.77

2.62 1.95

2.67 2.03

2.86 2.17

3.k8 2.66

k.15 3.16

k.32 3.27

r/R = 085

x/c = x/c =
0.108 0,233

1_P-om '

x/c = x/c = x/c = x/c = x/c = deg

0.335 0.500 0.625 0.769 0.915

2. I I 1 .kO .68 .62 . 30 . 1 lk 6

1.80 1.19 .52 .SO .22 .069 21

1.62 1.07 .k3 .kk .17 .OkO 36

1.117 .97 .3_ .37 • 13 -.005 51

1.26 .85 .23 .29 .09 -.033 66

1 • 16 .78 • 18 .27 .07 -.057 81

1.23 .810 .23 .32 . 1 1 -.Okk 96

1.3k .9k .31 .39 .16 -,022 111

1.39 .96 .31 .38 .16 -.003 126

1.25 .88 .29 .kO .19 .010 I_I

1.26 .91 .3k .k3 .22 .016 156

1.k2 1.01 .k3 .k9 .28 .Ok6 171

1.56 1.10 .51 .55 .31 .067 186

1.60 1.11 .55 .56 .33 .080 201

1.67 1.15 .60 .59 .3k .11k 216

1.7k 1.18 .6k .59 .3k .132 231

1.8 _, 1.23 .69 .6k .36 .lk2 2k6

1.97 1.31 .76 .65 .37 .157 261

1.k6 .96 .53 .50 .27 .093 276

1.52 .97 .53 .50 .27 .llk 291

1.62 1.Ok .58 .53 .28 .127 306

1.93 1.27 .70 .62 .33 .lk9 321

2.26 1.51 .8_ .71 .37 .123 336

2.32 1.55 .82 .71 .36 .13b 351
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TABLE 119 - Continued

FLIGHT 88, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVE!. FLIGHT

(SEE FIG, 24, t = 1.2 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at-

_nom' r/R = 0.75 r/R = 0.55 _nom'

deg XlC = x/c = x/c = x/c = x/c = x/c = x/c = x/c = XlC = x/c = x/c = x/c = xlc = xlc = deg

0.0_7 0.090 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

6 5.7_ 2.91 2.07 1.59 1.11 .39 -.07_ 3.37 1._ 1.03 .95 .78 .2_ .lk6 6

21 5.33 2.57 1.89 I.k7 .98 .35 -.08k 3.29 I.k2 1.01 .9k .78 .23 .155 21

36 k. Tk 2.36 1.82 1.39 .88 .29 -.086 3.29 1._3 1.02 .92 .77 .2k .16k 36

51 k. Sk 2.k2 1.96 1.56 .92 .35 -.028 3.06 1._6 1.03 .85 .68 .37 .071 51

66 k.02 2.20 1.8k 1.k3 °80 .29 -.01k 2.86 1.3k .95 .80 .63 °33 .077 66

81 _.k8 1.93 1.69 1.32 °68 .2k .017 2.72 1.31 .90 .76 .62 .3_ .078 81

96 3.28 t.85 1.69 1.32 .68 .27 .017 2.90 1._I .98 .83 .65 .35 .088 96

111 3.61 2.12 1.92 1.k9 .83 .33 .038 3.22 1.57 1.12 .93 .73 .kO .097 111

126 3.8k 2.21 1.98 1.5k .89 .33 .050 3.3_ 1.66 1.20 1.02 .80 ok1 .101 126

lkl 3.83 2.1k 1.93 1.53 .92 .37 .069 3.6k 1.75 1.29 1.09 .8k ._3 .103 lkl

156 k.k6 2.51 2.09 1.60 t.Ok .kO .088 3.60 1.71 1.25 1.Ok .82 .k2 .102 156

171 k.68 2.53 2.07 1.60 1.07 .k3 .091 3.k7 1.71 1.25 1.Ok .81 .39 .071 171

186 k.89 2.63 2.08 1.60 1.08 .kk .072 3.32 1.56 1.1k .95 .73 .37 .057 186

201 k.97 2.63 2.01 1.56 1.06 ._3 .067 2.93 1.36 1.00 .86 .66 .30 .Ok9 201

216 k.69 2.k3 1.76 1.32 .96 .36 -.031 2.72 1.12 .8_ .80 ,66 .15 .11k 216

231 _.81 2.51 1.77 1.33 .99 .37 -.026 2.k3 °96 .72 .70 .59 .11 .09k 231

2k6 k.89 2.6_ 1.8_ 1.35 1.01 .kO -°026 2.10 .78 _60 .60 .52 .09 .083 2k6

261 k.kO 1.90 1.kl .98 .73 .23 -.081 1.86 .69 .5k °55 .k8 °08 .079 261

276 3.8k 1.69 1.19 .88 .67 .25 -.079 1.72 .62 ._9 .51 .kS .05 .07k 276

291 3.k8 1.72 1.22 .89 .67 .26 -.071 1.51 .52 .kk .k7 .kl .06 ,072 291

306 3.3k 1.75 1.23 .92 .70 .26 -.079 1.62 .59 °k7 .50 .k3 .06 .080 306

321 3.77 2.15 1.51 1.16 .90 .35 -.052 2.03 .80 .60 .61 .52 .12 .1Ok 321

336 k.56 2.73 1.91 1.k9 1.12 .k3 -°050 2.66 1.12 .82 .78 .65 .18 .128 336

351 5.k2 3.02 2.1k 1.66 1.21 .kk -.Ok8 3.20 1.38 .99 .92 .76 .23 .lkl 351

_norN '

deg

6

21

]6

51

66

81

96

Ill

126

1_1

156

171

186

201

216

231

2k6

261

276

291

306

321

336

351

x/c =

0.042

x/c =

0.158

1.05 .51

1.18 .58

1.27 .63

1.39 .72

1.kl .73

I."2 .73

1._8 .77

1.80 .96

1.91 1.02

1.98 1.05

1.87 1.03

1.83 1.02

1.60 .90

1 • 3k .72

1.10 .50

.8k .36

.70 .26

.61 .20

•53 .11

.k8 .13

•52 .lk

•65 .21

.86 .31_

1.08 .kS

Ap, Ib/sq in., at -

r/R = 0.40

xlc= xlc= x/c=
0.300 0.600 0.910

.k7 .16 -.035

•53 .18 -.025

.56 .20 -.015

• _6 .3k .106

• k6 .33 .100

.k7 .3_ .I08

.k9 .37 .118

• 60 ._3 .132

• 63 .kk .138

.66 .kS .126

.65 ._k .120

.62 .k2 .108

.5k .38 .09_

.k5 .30 .057

.k6 .13 -.Obk

• 36 .08 -.077

• 50 .05 -.082

• 26 .03 -.083

.2k .02 -.083

• 22 .01 -.082

.2k .03 -.080

.29 .06 -.062

.37 .11 -.Ok7

.kS .15 -.OkO

r/R = 0.25 Snore'

x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910

• 70 .30 .16 .08 .003 6

• 53 .2k .15 .09 .016 21

.6k .29 .17 .09 .007 36

.73 .35 .21 .11 .Ok7 51

.79 .38 .22 .11 .Ok6 66

.88 .k2 .25 .13 .053 81

.98 .k9 .29 .Ik .058 96

1.12 .55 .3k .16 .065 111

1.kk .73 .kS .20 .077 126

1.kk .71 .kk .20 .077 Ikl

1.28 .68 .k2 .20 .077 156

1.17 .60 .39 .18 .073 171

.96 ._9 .31 .16 .057 186

• 65 .32 .21 .11 .OkO 201

• _2 .18 .10 .Oh -.005 216

.31 .12 .Oh .01 -.015 231

• 12 .07 .01 .00 -.021 2k6

• 13 .03 .01 .00 -.022 261

.08 .01 .01 .00 -.021 276

.10 .00 .01 .01 -.018 291

.10 .00 .00 .02 -.015 306

.07 .00 .00 .03 -.010 321

• 05 -.01 .00 .01 -.010 336

• 18 .05 .Oh .Oh -.OOk 351
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TABLE 119 - Continued

FLIGHT 88, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 24, t =.1.2 SECONDS)

(b) Section aerodynamic loading

6
21
36
51
66
81
96

Iil

126
Ikl
156
171
186
201
216

231
2k6
261
276
291
306
321
336

351

Section aerodynamic loading, t, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

2.69
2.37

2.69

3.36

3.55

3.97

11.53

5.16

6.6k

6.52

6.16
5.66

_.62
3.13

1.52
.85
.30
.23
.11
.20
.21

.22

.13

.75

5.07
5.78
6.2k
7.k9
7.k8
7.60

8.06
9.68

10.19
10.115
10.11

9.77

8.57
7.00
ti.78
3.111

2.62

2.13
1.86
1.59
1.83
2.60
3.80
11.91

10.89
10.75
10.8k

10.7k
9.93
9.71

10.31
!1.6k
12.30

13.06
12.73
12.35
I 1.112

9.96
8.63

7.115
6.36
5.71
5.17
11.69
5.01
6.60
8.77

10.116

17.67
15.86
lk.3k
15.25
13.611
12.0k
11.96

13.88
lk.53
Ik.73
16.59
17.03

17.36
17.17

15.08
15.1t9
16.06
11.81
10o66
t0.$6
10.59
13.29

16.62
18.112

2k.kk

20.50
18.31

16.70
lk.39
13.11.7
Ik.Ok
15.5k
16.15
111.9k
15.k6
17.23

18.72
19.13

19.98
20.58
21.91
23.k3
17.22
17.110
18.55

22.113
26.56
27.k8

22.86
18.86
16.00
Ik.99

12.89
!1.81
13.01
15.9k
13.30
11.96
12.66
Ik.77

16.58
17.52
17.80
18.81
19.98

22.09
22.16

16.62
18.10
21.67
25.62
26.55

20.69
17.76
15.72
!k.35
13.08

11.31
17.03
13.10
11.kk
10.33
11.27
13.38

lk.8k
15.7k
16.110
17.22
18.1k

20.25
22.21
16.01

18.37
21.67
25.27
25.113

(c) Harmonic analysis of blade root motions

pitch motion

An, s, deg Bn, s, deg

0 13.1179

1 .876
2 -.006

3 .061
.012

5 -.055
6 .003
7 .000
8 .020
9 .018

10 .012

11.576

.0110

.050
-.018
-.003

.000

.003

.006

.000

.009

10

0s:A0+ 2 !An,s cosn @nom- 6°)

n:l t

+ Bn, s sin n (_nom - 6°)1

2

J

Flap motion

an, s, deg bn, s, deg

0 3.725
1 .200
2 -.1117
3 .000
k .020
5 -.Ok1

6 .029
7 .033
8 .008
9 .0119

I0 -.020

-.69k
-.033
-.135

-.Ok5
-.053
-.012

.000
-. 0011
-.008

.0011

10

_s=aO + _ Jan, s COS n (I/Jnom - 6° )
n= 1

+ bn, s sin n _nom- 60)]

Lag motion

0
I

2
3
11
S
6
7
8
9

10

En, deg Fn, deg

5.581
-.219 .053
-.OOk .036

• 008 -.008
• 005 -.OOk
• 009 -.020
• 008 -.009
.009 -.005

-.003 -.008
-.003 .000

• 008 .000

10

{ =E0 + _- IEncoSn(_nom- 6°)

n= 1

+ F n sin n (_nom " 6°1

_9#
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TABLE 119 - Concluded

FLIGHT 88, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 24, t = 1.2 SECONDS)

(e) Flapwlse bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/H = 0.375 r/H = 0.450 r/R = 0.575 r/H = 0.850 r/R = 0.800 r/H = 0.925

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

29t

306

321

336

351

1594

2176

1685

956

1423

1184

694

614

101

682

1756

1138

602

1195

2153

1811

2130

2005

1275

1264

1560

819

1446

363

1304

1815

1568

899

437

91

-693

-1147

-1328

-479

248

-215

-644

256

1287

1939

2252

2384

2277

2516

2327

2129

1312

833

1510

1980

1862

1329

334

-253

-I076

-2133

-1582

-488

-118

-389

-606

9

976

2414

2820

3119

3544

3706

3300

2893

1085

1193

93

771

771

437

-727

-1671

-2463

-3379

-2587

-1786

-1786

-1671

-1528

-1404

-403

1439

2154

2765

3528

3375

2965

1696

-21

65

-1137

-724

121

-425

-1621

-3029

-4024

-3461

-3170

-3029

-3153

-2545

-2229

-2413

-1613

112

1740

3016

3861

3298

2198

-55

-1014

-1445

-3759

-3251

-1988

-1988

-3371

-5221

-6147

-5231

-5192

-5490

-5729

-5221

-5062

-5162

-4804

-3082

-67

2291

3087

2629

142

-2455

-3401

-4276

-5978

-4623

-3321

-2442

-3258

-5089

-5246

-4780

-5434

-6318

-5999

-5873

-5612

-5460

-6271

-6046

-4053

-16

2306

1569

-2552

-4571

-5711

-6203

-5176

-3767

-3161

-2526

-2540

-3343

-3679

-3526

-3278

-3453

-3402

-3621

-3657

-3745

-4212

-4395

-3964

-3037

-1394

-1796

-3482

-4584

-5358

-5460

nom '

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/H = 0.375 r/R = 0.575 r/R = 0.825

-7499

-6815

-4699

-4162

-2420

-759

-515

1309

1325

185

1211

1032

-157

-580

-2696

-5936

-5822

-7238

-1O9O1

-11471

-II129

-I0104

-7190

-6262

-7131

-7228

-5242

-2719

-830

-602

-2247

-1840

-1677

-374

1188

2328

798

-1042

-3696

-6138

-7163

-7066

-8482

-8580

-8010

-6561

-5405

-5926

2211

1587

2691

5971

6579

5363

4627

2739

3939

6355

7331

8131

8035

5555

3923

3443

1539

I187

2515

1763

2643

3651

2995

2659

13441

13030

13341

14732

14256

13569

14009

12883

13853

14677

14988

15253

15866

14603

14420

14741

14036

13515

14054

13487

13844

14420

14118

13679

_/nom '

deg

6

21

36

51

66

81

g6

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/H = 0.15 r/H = 0.50

361 360

310 380

434 425

569 545

561 624

429 513

341 416

262 307

t26 132

-246 -195

-479 -415

-568 -391

-500 -402

-481 -435

-321 -424

-243 -392

-291 -443

-295 -330

-239 -310

-571 -442

-775 -577

-443 -259

47 137

439 519

Pitch-horn

load, lb

134

119

143

153

146

121

88

69

19

-9

-31

-38

-36

-33

-12

0

0

L3

31

32

20

52

115

138
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TABLE 120

FLIGHT 88, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 24, t = 4.1 SECONDS)

(a) Differential pressures

Ap, lb/sq in., at -

_nom' r/R : 0.95 r/R = 0.90 @nora'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.09_ 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 Q.233 0.335 0.625 0.915

6 8.16 5.44 3.85 2.47 1.42 .64 .084 9.84 4.80 3.50 2.89 2.05 .82 .096 6

21 7.95 5.43 k.20 2.69 1.49 .64 .096 9.30 4.56 3.42 2.97 1.98 .72 .042 21

36 7.32 5.33 4.23 2.62 1.38 .54 .032 8.19 4.27 3.43 2.92 1.94 .66 -.007 36

51 5.86 5.10 4.09 2.42 1.10 .50 .OkO 7.41 h.16 3.27 2.77 1.82 .58 -.066 51

66 4.11 4.33 3.61 2.04 .72 .kl .008 6.08 3.31 2.84 2.50 1.52 .47 -.096 66

81 6.54 5.64 4.42 2.72 1.41 .67 .112 5.99 3.79 2.99 2°73 1.82 ,72 -.024 81

96 7.90 7.89 4.55 2.85 1.51 .67 .096 7.51 5.53 3.61 3.22 2.t5 .81 .007 96

111 7,79 8.05 6.69 2.50 1.59 .73 .118 9.07 7.50 5.62 2°95 2.25 .84 .042 111

126 7.12 7.31 3.98 2.92 1.52 .66 .103 8.87 7.58 4.17 2.95 2.07 .75 -.005 126

141 6.09 5.03 3.77 2.37 1.22 .59 .099 7.96 5.49 3.49 2.88 1.89 .71 .025 141

156 5.70 k.54 3.29 2.22 1.23 .64 .128 7.58 4.27 3.26 2.64 1.87 .74 .077 156

171 6.46 4.76 3.40 2.33 1.36 .70 .149 8.24 4.55 3.40 2.71 1.91 .77 .117 171

186 7.31 4.89 3.48 2.45 1.52 .76 .164 8.82 4.69 3.50 2.77 2.03 .79 .148 186

201 7.67 k.82 3.43 2.41 1.51 .73 .164 9.57 4.63 3.38 2.60 1.89 .78 .148 201

216 7.95 _.76 3.36 2.39 1.57 .74 .174 10.02 4.65 3.35 2.58 1.94 .80 .162 216

231 8.28 4.70 3.28 2.32 1.54 .68_ .158 10.50 4,57 3.24 2.52 1.84 .75 .155 231

246 8.20 4.57 3.17 2.28 1.52 .69 .162 10.36 4.45 3.14 2.42 1.82 ,72 .155 246

261 9.43 4.83 3.34 2.41 1.65 .76 .203 10.51 4.74 3.20 2.43 1.84 .73 .206 261

276 8.65 5.32 3.74 2.64 1.89 .90 .332 9.55 4.03 5.06 2.47 2.05 .75 .361 276

291 9.52 5.90 3.75 2.74 2.04 .84 .271 8.00 5.09 3._9 2.54 1.95 .95 .369 291

306 8.47 5.09 3.28 2.35 1.60 .69 .193 9.70 4.81 3.37 2.68 2.04 .84 .255 306

321 10.19 5.00 3.43 _ 2.41 1.61 .62 .189 10.39 4.67 3.17 2.49 1.79 .68 .192 321

336 10.99 6.19 3.70 2.77 1.82 .72 .178 11.18 5._4 3.62 2.72 2.05 .81 .3kO 336

351 11.08 5.61 3.80 2.65 1.65 .54 .158 11.55 5.60 3.53 2.65 1.83 .55 .159 351

Ap, lb/sq in., at -

_nom _

deg

6 9.05 9.86

21 9.97 7.84 4.94 3.78 3.24

36 9.84 8.60 5.19 3.95 3.41

51 9.29 8.07 5.09 3.9k 3.39

66 7.85 6.72 k.8S 3.47 3.06

81 7.03 5,97 4.58 3.30 2.92

96 8.79 7.76 5.42 4.03 3.54

111 9.78 8.77 7.16 4.56 3.90

126 10.48 9.67 8.79 4.45 3.50

141 9.91 8.66 5.09 4.04 3.47

156 9.81 7.98 5.26 3.92 3.33

171 10.37 8.86 5.28 4.00 3.43

186 10.52 9.56 5.24 4.02 3.48

201 10.74 7.62 5.00 3.85 3.29

216 11.13 7.61 5.02 3.86 3.28

231 10.29 7.49 5.05 3.76 3.15

246 6.36 5.15 5.05 k.26 3.55

261 7.15 4.68 3.50 2.72 2.37

276 9.30 6.63 4.74 3.70 3.01

291 8.92 5.65 4.10 3.29 2.85

306 7.60 6.22 5.32 4.08 3.61

321 10.64 7.93 5.53 4.23 3.31

336 10.93 8.29 5.39 4.08 3.38

351 11.35 8.86 5.04 3.92 3.20

r/R = 0.85

x/c: x/c= x/c: x/c: x/c= x/c= x/c: x/c= x/c: x/c=
0.017 0.040 0.090 0.130 0.168 0.233 0.335 0.500 0.625 0.769

5.13 4.03 3.38 2.80 1.87 .98 .80 .38
2.6_ 1.79 .93 .80 .39

2.71 1.83 .90 .76 .36

2.66 1.80 .82 .72 .30

2.33 1.58 .67 .60 .27

2.3_ 1.63 .73 .65 .29

2.79 1.92 .89 .80 .37

3.16 2.22 1.11 .97 .49

2.93 2.08 .99 .83 .42

2.71 1.91 .92 .82 .43

2.66 1.87 .95 .87 .48

2.16 1.96 1.03 .93 .52

2.79 1.99 1.06 .91 .53

2.68 1.88 1.03 .91 .51

2.71 1.89 1.05 .90 .52

2.63 1.76 .97 .82 .49

2.7_ 1.64 .81 .72 .40

2.18 1.60 .81 .79 .61

2.5_ 1.7h 1.05 .86 .49

2.34 1.54 .89 .81 .52

2.95 1.97 1.09 .85 .49

2.72 1.72 .87 .75 .54

2.67 1.71 1.00 .90 .59

2.63 1.63 .78 .58 .26

nor/l J

x/c = deg

0.915

.179 6

.149 21

. I42 36

.082 51

.027 66

• 054 81

o091 96

• 112 111

.091 126

• 066 141

.136 156

.159 171

.189 186

.202 201

.238 216

.249 231

.234 246

,394 261

.245 276

.429 291

• 356 306

.356 321

.311 336

.223 351
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TABLE 120 - Continued

FLIGHT 88, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 24, t = 4.1 SECONDS)

(a) Differential pressures - Concluded

_p, lb/sq in., at -

Snom' r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0.335 0._ 0.915 0.017 0t0_0 0.168 0.233 0,335 0.6_5 0.915

6 8.2k 3.89 2.72 2.10 1.k8 .k8 -.031 5.27 2.38 1.68 I.k8 1.17 .kl .199 6

21 7.92 3.38 2.k8 1.97 1.k2 .58 -.007 5.22 2.33 1.6k 1.k5 1.13 .kO .183 21

36 8.01 k. Ok 2.9k 2.26 1.5k .56 -.Ok5 5.21 2.k2 1.68 I.k5 1.16 .k3 .211 36

51 7.73 3.97 2.98 2.21 1.52 .5k -.065 k.99 2.20 1.57 1.39 1.11 .k0 .202 51

66 7.k9 3.70 2.96 2.16 1.37 .52 .026 5.38 2.59 1.79 I.k8 1.11 .5k .108 66

81 6.k9 2.83 2.k7 1.90 1.26 .58 .086 k.78 2.k0 1.66 1.37 1.07 .51 .117 81

96 6.16 3.kl 2.81 2.25 1.50 .65 .121 k.2k 2.17 1.57 1.32 1.07 .58 .155 96

Ill 6.86 k.37 3.37 2.6] 1.7k .71 .119 5.51 2.70 1.88 1.57 1.20 .59 .lk6 II1

126 7.18 k.25 3.3k 2.6k 1.80 .7k .160 6.28 3.02 2.08 1.71 1.32 .63 .157 126

lkl 7.68 k.k8 3.kk 2.59 1.82 .70 .138 6.26 2.99 2.05 1.69 1.29 .63 .153 Ikl

156 7.98 k.k8 3.kO 2.$8 1.82 .7k .172 6.02 2.87 2.01 1.66 1.27 .61 .161 156

171 8.26 k.51 3.38 2.57 1.8k .76 .17k 6.09 2.82 1.97 1.65 1.25 .61 .13k 171

186 8.k3 k.k0 3.23 2.kl 1.75 .65 .091 S.68 2.58 1.82 1.57 1.2k .kk .190 186

201 8.5k k.13 2.90 2.16 1.60 .57 .076 5.02 2.3k 1.66 1.k7 1.17 .39 .205 201

216 8.50 k.53 2.81 2.08 1.59 .$7 .102 k.70 2.16 1.5k 1.37 1.08 .33 .172 216

231 7.k9 3.69 2.96 1.91 1.70 .80 .279 k. lk 1.83 1.32 1.18 .93 .26 .lk9 231

2k6 6.28 2.22 1.7k 1.11 .80 .53 .260 ].6k 1.59 1.1k 1.03 .81 .21 .IkO 2k6

261 5.36 2.kl I.k8 1.10 .81 .35 .057 3.51 1.53 1.10 .99 .79 .21 .153 261

276 5.2k 3.27 2.21 1.73 1.32 .57 .Ok5 3.00 1.23 .91 .83 .65 .2k .190 276

291 5.21 2.k6 2.22 1.52 1.27 .55 .205 3.03 1.29 .93 .85 .67 .28 .202 291

306 S.19 3.30 2.0k 1.80 1.68 .73 .072 3.55 1.55 1.15 1.0k .83 .29 .165 306

321 5.78 3.30 2.25 1.69 1.28 .kk .0k8 k.kl 1.96 I.k0 1.25 .97 .30 .227 321

336 6.50 k.25 3.05 2.kl 1.91 .7k .209 5.37 2.99 1.99 1,6k 1.25 .kO .270 336

351 7.0] 2.66 1.85 1.22 .99 .52 .110 k.73 2.2k 1.6k 1.52 1.26 .50 o22k 351

/'p, lb/sq in., at -

Wnom' r/R = 0.40 r/R = 0.25
nom '

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

6 1.9k 1.01 .75 .27 .015 .82 .k2 .27 .lk .032 6

2 I 2.03 1 . Oh • 80 .3k • 003 1 • S I • 69 . kO • 18 .03k 21

36 2.19 1.16 .88 .35 .015 1.19 .61 .39 .18 .038 36

$1 2.23 1.16 .88 .38 .022 1.25 .61 .38 .18 .035 $1

66 2.k2 1.25 .77 .k9 .138 1.25 .6k .kO .19 .065 66

81 2.31 1.20 .77 .51 .15k 1.33 .68 .k2 .20 .O7k 81

96 2.3k 1.27 °81 .5k .157 1.62 .80 .k9 .23 .073 96

111 2.86 1.5k .96 .60 • 168 1.72 .91 .56 .26 .089 I 1 I

126 3.01 1.62 .99 .61 .172 1.97 1.02 .63 .28 .095 126

Ikl 2.9k 1.60 .98 .60 • 167 2. I0 1.06 .65 .28 . 101 Ikl

156 2.93 1 • 58 .9"/ .60 . lk8 1.91 .98 .61 .27 * 100 156

171 2.86 1.55 .95 .ST • 1l_6 1.75 .90 .57 .27 .099 171

186 2.71 1.38 .9k .kl .0kS l.kk .Tk .k7 .20 .075 186

201 2.k3 1.17 .81 .31 .020 1.00 .86 .31 .16 .072 201

216 2.11 1.02 .7! .23 .01k .kl .kk .58 .Ok .031 216

231 2.05 .93 .8 .21 -.003 .22 .15 .22 .19 .011 231

2k6 1.k3 .58 .6 , .32 .015 .13 .06 .Ok .13 .030 2k6

261 1.23 .50 .5 ;_ .17 .030 .12 .03 .02 .Ok .Ik3 261

276 .90 .21 °5k . 15 -.017 . 1 ] .01 .01 .12 . 197 276

291 .99 .37 .38 . 13 -.005 . 16 .09 .OS .09 .072 291

306 1.11 .k2 .k3 . 12 -.029 .19 .16 .07 .Ok .OOS 306

521 1.32 .5k .51 .20 -.037 .k2 .2k .16 .08 .O2S 321

336 1.63 .76 .61 .26 -.005 .68 .31 .19 .1 I .029 336

351 2.17 1.16 .97 .31 -.005 .79 .kO .26 .11 .020 351
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TABLE 120 - Continued

FLIGHT 88, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE 2_IG. 24, t = 4.1 SECONDS)

(b) Section aerodynamic loading

_om,
aeg

Section aerodynamic loading, l, lb/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

6 3.95
21 6.26
36 5.57
51 5.57
66 5.86

81 6.26
96 7.35

111 8.17
126 9.18
141 9.57
156 8.89
171 8.31

186 6.72
201 5.38
216 3.87
231 2.54
246 1.36
261 1.06

276 1.67
291 1.35
306 1.10
321 2.20
336 3.07
351 3.61

9.21
9.91

10.77

11.07
12.19
12.09

12.57
14.82

15.37
15.08
14.95
14.54

12.69
I0.8k

9.25
9.22

7.54
5.85

3.87

4.35

_.70

5.89
7.66

10.75

17.23
16.84
17.34

16.32
17.97
16.71
16.39
19.08
21.08

20.89
20.3_

20.08

18.47
16.89

15._2
13.16
11.38
11.06
9.8_

10.33

11.92
14.34
19.10
17.53

23.90
23.02
2k.97

24.kk
23.53
20.96
23. S_,
27._8
28.01

28.$7
29.01_

29.46

27.90
26.01
26.41

26.85
17.17
14.75
20.14
19.20

22.21
19.76

27._9

18.61

31.39
31.06
31.53

30.35
26.68
26.15
31.63
37.k7
38.16

31.85
32.16
33._9
33.73
32.90
33.33

31.67
28._2
25.74

30._5
28.65

32.18
32.68
33._1
30.65

32.11
30.k3
28.5k

26._9
21.89
25.k5
31.80
38.68
35.k9

30.29
28.20
29.71
31.11
30.?2
31.38

30.?7
30.08
30.97
30.5k
32.21
32.37

30.31
3_.78
32.32

28.73
29.49
27.80

2k.97
19.86
29.05
33.60
37.07
31.58

25.66
2k.39
26.27
28.19
28.08

28.39
27.89
27._8
30.01
32.79
3k.33
28.89

29.92
33.98
31.66

Pitch motion

n An, s, deg Bn, s, deg

O 14.78h
1 1.223
2 -.105

3 -._09
4 -.053
5 .003
6 -.111
7 -.134
8 .029

9 -.032

I0 -.015

-5.729

-.222
-.131

.169
-.026
-.152

.050

.020

.006
-.02_

10

n=l

+ Bn, s sin n (_nom 60)]

(c) Harmoni c analysis of blade root motions

Flap motion

an, s, deg bn, s, deg

0 6.153
1 .51h
2 -.012

-.061

4 .065
5 -.147
6 .000
7 -.086

-.020

9 .00_

10 .029

_S

-I.2k8
.208

-. 192

-.082

.131

.029

.135

.029

.033

.012

10

=a0+ __ [an,sCOSn (_nom -60)

+ bn,_:in n (_nom- 601

Lag motion

0
1

2
3
4
5

6
7
8
9

10

E n, deg Fn, deg

5.OkO
-.52k .035
.028 .016
.08_ .OOk
.011 -.027
• 003 -.023

-.018 .027

-.015 .001
.003 -.007
.003 -.003

-.Olk -.012

10

IEncos"( nom-°°I
n= 1

+ F n sin n (_nom - 60)]
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TABLE 120 - Concluded

FLIGHT 88, COMBINED COLLECTIVE AND CYCLIC P ULL-UP FROM LEVEL FI,IGHT

(SEE FIG. 24, t = 4.1 SECONDS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 -r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

_nom,

deg

6

21

36

51

66

81

96

III

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

3O6

321

336

351

4721

412

1221

4652

2863

685

3125

011

697

4687

2635

2350

309

4048

2806

2498

3239

1597

446

3113

4242

2920

343

845

726

116

1510

3333

2624

-330

-751

-107

-520

1510

1023

-1700

-1455
14Ol

1898

2450

1754

678

-1799

-1483

524

1157

1645

-1112

-3417

733

1191

1229

103

647

-2740

-3150

-30

-1175

-1032

-1404

-3586

-2591

410

-1201

-321

-699

-2829

-1368

-1676

-2512

-3867

-1227

-4082

-6132

-3535

-5396

-2461

-3873

-4520

-3237

-6033

-5565

-6530

-4401

-5235

-6658

-10847

-4058

-6569

-5110

-1705

-6449

-10915

-10324

-7385

-8745

-371

1427

1617

2129

1980

2005

2756

4241

4991

2747

-347

644

190 -2024

27 -2110

1826 504

1826 886

2052 1267

2784 2165

4457 4730

5813 5141

5713 4368

2721 1200

280 -335

750 -860

-3471

-3498

-2142

-374

709

2962

4273

4053

621

-523

-347

-4457

-6729

-6530

-6809

-2759

37

3072

2435

674

-3127

-2709

-2620

-6978

-7306

-9247

-9770

-6857

0

3546

533

-4969

-3834

-3520

-6015

-4623

-6767

-6183

-9935

-1664

-4906

-5563

-3387

-7512

-6957

-7534

-4876

-6059

-5373

-6745

-6680

-6972

-3249

-2701

-1847

-7621

-4322

-4409

-6877

-4906

(f) Chordwise bending moment
(g) Blade torsional moment and pitch-horn load

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-7552

-6689

-2538

-6575

-568

3112

2721

5928

377

-910

3681

2021

1695

946

67

-5126

-7975

-11019

-16587

-16473

-7389

-9294

-2782

-1105

-6040

-8352

-5031

-6203

228

2198

1009

1319

-3907

-3500

-700

5568

6414

5731

-3321

-4363

-13708

-14229

-14652

-14440

-4933

-1514

1644

-1156

3980

2380

620

7772

6892

9132

9084

3612

4668

3532

4428

11644

15932

12204

6924

-4

-3300

-3748

76

3196

3036

12796

10860

2412

15848

13716

12087

18565

14393

14622

16653

13569

15162

14933

16662

18163

20414

18163

18456

12087

13i12

11804

14036

15162

14036

19965

16461

13066

_nom'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

381 400

794 780

1023 990

1120 808

757 744

119 232

310 212

1540 1630

1613 1249

577 360

-45 -159

-386 -115

-24 173

-450 -158

-102 -157

-I154 -905

-2478 -I190

-3138 -1821

-1640 -695

-1467 -1496

-625 23

-I095 -768

-336 -149

-2142 -1022

Pitch-horn

load, lb

158

161

241

235

172

66

110

209

205

50

4

0

21

2

-1

-33

-264

-281

-173

I0

II

52

107

-188
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TABLE 121

FLIGHT 88, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 24, t = 5.2 SECONDS)

(a) DiIIerential pressures

_p, lb/sq in., at-

66

81

96

111

126

Itl

156

171

186

201

216

231

2t6

261 10.01 k.83 3.33 2.37 1.68

276 6.77 k.88 3.62 2.35 1.62

291 t.71 5.Oh 2.20 1.58 1.21

_06 9.37 k.51 3.11 2.22 1.k9

321 10.01 k.9k 3.13 .32 1.86

336 10.t6 5.Ok 3.1k 2.16 1.32

351 10.59 5.11 3.kk 2.k6 1._

r/r : 0.95

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.090 0168 0.233 0.335 0.6_ 0.915

6 10.33 5.52 3.86 2.7k 1.63 .71 .16t

21 9.50 5.52 _.28 2.9t 1.79 .79 .17k

36 9.33 8.89 t.03 2.91 1.71 .69 .078

51 7.59 6.32 t.09 2.68 1.38 .53 .OkO

t.29 3.91 3.33 1.9_ .77 .35 .000

5.85 3.67 3.17 1.96 .86 .kS .025

5.90 k.68 3.68 2.28 1.03 .53 .071

6.39 5.k3 k. O3 2.51 1.22 .55 .075

5.33 k.62 3.52 2.22 1.10 .51 .075

t.63 3.83 3.00 1.91 .96 .k7 .086

t.98 3.90 2.89 1.96 1.03 .5k .105

6.35 t.60 3.29 2.29 1.3k .70 .149

7.59 5.10 3.57 2.53 1.56 .76 .170

8.00 5.01 3.t6 2.t9 1.56 .73 .162

8.18 t.85 3.36 2.t2 1.5k .75 .161

8.08 W.5t 3.19 2.28 1.50 .69 .157

9.25 k.80 3.32 2.tl 1.6t .76 .187

.73 .206

• 81 .]02

• 8k .510

.67 .151

.77 .239

• k2 .256

.tl ,161

r/r : o.9o

x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0,017 0.090 0.168 0,233 0.335 0.625 0.915

11.02 t.85 3.62 2.91 2.11 .81 .139

11.07 5.3k 3.81 3.22 2.3t .92 .159

11.07 8.35 5.81 3.32 2.36 .79 .091

9.k3 7.81 3.58 3.06 2.a7 .67 -.019

7.05 3.99 2.87 2.it 1.St .k7 -.087

t.35 2.52 2.15 1.99 1.29 .kS -.057

5.61 2.98 2.39 2.17 I.k5 .5k -.030

6.87 3.81 3.10 2.65 1.78 .65 -.005

7.37 t.O] 3.13 2.59 1.73 .63 -.005

6.72 3.71 2.80 2.20 1.60 .58 -.009

6.76 3.68 2.87 2.30 1.63 .66 .05_

7.85 k.30 3.26 2.62 1.90 .79 .120

9.37 t.83 3.63 2.85 2.09 .8t .155

10.2k t.83 3.55 2.76 2.03 .83 .172

lO.kk k.71 3.tO 2.62 1.96 .81 .167

10.37 t.51 3.22 2.50 1.85 .75 .157

10.63 t.73 3.27 2.50 1.9t .79 .218

8.86 h._7 3.51 2.70 2.03 .90 .3t5

t.62 3.6t 2.39 2.Or 1.76 1.13 .763

7.12 3.55 2._2 1.95 1.5_ .70 .126

8.78 3.85 2.60 2.00 1.5t .6t .235

8.30 _.98 3.29 2.k8 1.96 .91 .298

8.21 t. Tk 3.07 2.kl 1.57 .65 .317

10.9] k.65 3.20 2.tl 1.71 .t9 .222

_no_ _

deg

6

21

36

51

66

81

96

111

126

ltl

156

171

186

201

216

231

2u,6

261

276

291

306

321

336

351

Ap, lb/sq in., at -

_orfl'

deg x/c = x/c = x/c : x/c =

0.017 0.040 0.090 0.130

6 ll.]l 8.88 5.I]

21 11.3_ 10.29 5.35

36 11.67 10.95 7.60

51 10.59 9.72 5.29

66 8.1_ 6.53 k.5t

81 4.67 _.6_ 2.90

96 5.3_ k.09 3.18

I11 6.58 5.21 3.97

126 8.31 6.60 k.78

1k1 8.3_ 6.tO k.67

156 8.65 6.t1 k.70

171 9.96 7.87 5.20

186 10.65 9.97 5.36

201 11,06 9.61 5,1_

216 11.21 7._7 5.01

231 10.t8 7.30 t.88

2t6 6.55 5._8 5.3]

261 3.20 2.81 2.58

2T6 5.09 3.k2 2.58

291 8.20 5.61 k.01

306 8.89 5.58 k.02

321 7.50 6.57 k.75

3_6 8.07 5.33 t.lt

351 10.8k 7.17 t.67

r/R = 085

x/c = x/c : x/c :
0.168 0.233 0.335

t. Ot 3,39 2.86 1,97

k.27 3.6k 3.05 2.10

t.tt ].80 3.21 2.19

t. Ot 3.55 2.8t 1.89

3.36 2.85 2.26 1.50

2.09 1.87 1.5t 1.08

2.26 2.00 1.63 1.17

2.92 2.5k 2.07 I .t7

3.k7 2.93 2.32 1.60

3.kt 2.91 2.31 1.58

3.53 2.99 2._1 1.69

3.97 3.32 2.71 1.91

k.16 3.55 2.8t 2.Ok

k.01 3.39 2.Tk 1.92

3.86 3.26 2.6t 1.86

3.72 3.15 2.58 1.79

k.k7 ].iT 2.88 1.83

2.37 2.66 2.83 2.it

1.89 1.61 I.k9 1.07

3.19 2.67 2.30 1.58

3.29 2.56 2.18 1.tk

3.72 3.11 2.51 1.65

3.t6 3.13 2.67 1.5t

3.52 2.81 2.29 1.38

x/c = x/c : x/c :
0.500 0.625 0769

1.10 .91 .k7

1.16 .97 .50

1.12 .87 .tl

.91 .71 .29

•62 .St .22

.k3 .kl .17

.53 .5k .25

.67 .65 .30

.73 .67 .33

.73 .66 .35

• 8_ .78 .t]

1.Or .92 .52

1.09 .95 .5t

1.05 .89 .50

1.00 .85 .t8

.99 .82 .t8

.99 .83 .k9

1.53 1.18 .68

• 82 1.16 1.11

.95 .77 .t]

.86 .71 .tO

I.OO .89 .55

.86 .81 .55

.68 .61 .tl

_ r.on!, P

x/c : deg

0.915

.225 6

.228 21

• 19t 36

.066 51

.016 66

.003 81

.038 96

.012 111

.076 126

.066 Ikl

.123 156

.183 171

.187 186

.192 201

.19k 216

.2t9 231

.292 2t6

._99 261

.935 276

.179 291

.213 306

.313 321

.288 336

.392 351
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TABLE 121 - Continued

FLIGHT 88, COMBEqED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 24, t = 5.2 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at-

_nom' r/R = 0.75

deg x/c = x/c = x/c = x/c =

0.0_7 0.090 0.168 0.233

6 6.45 ].53 2.45 2.01

21 7.06 4.10 2_94 1.98

36 8.08 5.01 3.53 2.75

51 8.81 4.61 3.39 2.59

66 8.09 3.64 2.81 2.14

81 6.78 2.83 2.34 1.91

96 5.83 2.64 2.16 1.75

111 5.20 2.75 2.32 1.89

126 5.51 3.02 2.51 1.96

141 5.54 3.25 2.59 2.06

156 6.20 3.78 2.92 2.29

171 7.00 4.47 3.30 2.57

186 7.66 4.75 3.39 2.61

201 8.15 4.81 3.15 2.35

216 8.24 4.89 3.10 2.19

231 6.83 3.25 3.10 2.01

246 5.40 2.38 2.06 1.46

261 k.50 1.86 1.20 1.51

276 4.64 2.75 1.87 1.12

291 5.04 3.05 2.34 1.91

306 k.77 2.51 1.66 1.25

321 5.21 3.28 2.39 1.84

336 5.91 3.10 2.10 1.62

351 6.90 3.43 2.31 1.79

r/R = 0.55 _nom'

x/c = x/c = x/c = x/c: x/c = x/c = x/c = x/c = x/c = x/c = deg

0.335 0.6_ 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.9_5

t.kk .54 .010 4.83 2.2k 1.56 1.37 1.09 .kO .175 6

1.69 .66 .095 4.92 2.30 1.63 1.38 1.06 .53 .111 21

1.95 .73 .115 7.02 3.11 2.15 1.69 1.32 .58 .168 36

1.76 .66 .038 5.97 3.05 2.09 1.62 1.30 .61 .136 51

1.39 .54 .045 3.70 1.69 1.23 1.05 .80 .39 .067 66

1.21 .45 .043 3.32 1.Sa 1.10 .94 .71 .36 .059 81

1.11 .44 .064 3.71 1.78 1.28 1.05 .78 .kO .075 96

1.21 .51 .086 3.37 1.88 1.31 1.10 .87 .46 .125 111

1.27 .53 .105 3.86 1.89 1.37 1.16 .90 .46 .103 126

1.38 .57 .121 4.34 2.12 1.52 1.27 .99 .49 .117 141

1.58 .65 .150 5.kk 2.59 1.79 1.47 1.11 .56 .130 156

1.82 .75 .179 5.17 2.45 1.72 1.kk 1.12 .55 .148 171

1.86 .71 .179 5.14 2.]6 1.88 1.39 1.06 .52 .113 186

1.70 .64 .183 4.46 2.15 1.53 1.29 .99 .48 .087 201

1.56 .59 .205 k.02 1.96 1.k] 1.19 .90 .kk .067 216

1.96 .75 .267 3.66 1.65 1.21 1.09 .86 .29 .118 231

1.58 .98 .336 3.41 2.56 1.12 1.02 .83 .23 .134 246

.95 .90 .355 3.57 1.61 1.24 1.09 .84 .24 .132 261

1.08 .36 -.050 1.92 1.32 1.24 1.29 .97 .11 .107 276

1.45 .68 .093 2.54 1.04 .76 .70 .57 .12 .196 291

.93 .28 .067 3.07 1.57 1.10 1.02 .83 .24 .177 306

1.44 .59 .I02 2.86 1.20 .86 .80 .68 .28 .168 321

1037 .66 .t38 _.03 1.77 1.27 1.13 .90 °27 .163 336

1.21 .47 .134 k.46 2.14 1.54 1.29 .96 .45 .113 351

nonl

deg

6

21

36

51

66

81

96

111

126

1k1

156

171

186

201

216

231

2k6

261

276

291

306

521

336

]51

r/R = 0.40

x/c : x/c : x/c :
0.042 0.158 0.300

1.46 .66 .49

2.06 1.16 .75

2.17 1.19 .73

2.82 1.48 .88

I.k0 .82 .52

1.81 .93 .56

1.32 .67 .48

1.80 .94 .58

1.98 1.07 .68

2.18 1.20 .74

2.03 1.15 .73

2.18 1.23 .77

2.21 1.23 .76

2.08 1.17 .70

1.8_ I.OO .58

1.55 .77 .55

1.24 .59 .48

1.02 .48 .kk

•93 .39 .38

• 87 .39 .38

1.22 .56 .48

t.78 .94 .73

.91 .42 .43

1.25 .61 .34

Ap, lb/sq in., at

x/c = x/c :
0.600 0.910

•20 .009

.45 .140

.46 .119

•50 .142

.35 .090

.56 .080

• _8 .117

• 59 .110

.47 .136

.48 .136

• 50 .132

• 52 .155

• 50 .126

.44 .118

•_6 .I06

• 23 .013

• 17 -.023

.15 -.017

.10 -.061

.09 -.051

.16 -.025

• 18 -.011

.17 .007

.27 .055

r/R = 0.25

x/c = x/c = x/c = x/c =
0.042 0.158 0.800 0.600

.77 .40 .24 .13

• 74 .37 .25 .15

1.20 .60 .39 .21

1.15 .56 .34 .14

• 69 .35 .23 .12

1.06 .50 .30 .12

.64 .32 .21 .12

1.21 .59 .38 .20

1.25 .63 .39 .18

1.28 .68 .44 .21

1.47 .76 .47 .21

1.47 .74 .46 .22

1.27 .65 .41 .20

1.01 .50 .32 .16

.69 .33 .22 .11

• 45 .21 .13 .06

• 31 .13 .06 .Oh

• 25 .12 .03 .03

• 20 .07 .07 .02

.16 .06 .05 .Oh

• 18 .07 .06 .05

• 26 .16 .10 .06

• 54 .27 .15 .08

.47 .22 .15 .10

x/c =
0.910

.042

.047

.069

.034

.051

.042

.049

.077

.060

.081

.079

.081

.070

.060

.032

-.OO]

-.012

-.013

-.004

-.008

.002

.005

.014

.OkO

_norn'

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351
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TABLE 121 - Continued

FLIGHT 88, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 24, t = 5.2 SECONDS)

(b) Section aerodynamic loading

Section aerodynamic loading, l, lb/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

6 3.69
21 3.78
36 5.84
51 4.96

66 3.42
81 4.51

96 3.23
LLI 5.73
126 5.77

141 6.34
156 6.88

171 6.87

186 6.07
201 4.75

216 3.23
231 1.88
246 1.12

261 .81
276 .78
291 .74
306 .97
321 1.40

336 2.38
351 2.42

6.45
11.14
11.26
13.68

7.92
8.92

7.64
9.27

10.69

11.55

11.26

16.08
16.71
21.59
20.63
12.46
11.23

12.68
13.41

13.94
15.36
18.17

22.01
25.69
30.33

28.71
23.87
19.98
18.30
19.15
20.40
21.59
24.59

34.11
35.72
38.95
31.97
25.54
16.77
19.04
23.59
27.43
27.08
28.78

11.98
11.79
10.89

9.26
7.20
5.63
4.89
3.88
3.81
5.53

8.11
4.75
6.05

17.73

17.29
15.41

14.00
12.22
12.70
11.78

10.02
7.99

11.28

9.82
12.88
15.24

28.27

29.19
28.20
27.56
26.65
22.76
17.77
15.85

21.24
14.87
21.19

21.21
21.17

32.76

34.52
33.52
32.77
31.67
30.39
27.84
23.54
26.74

26.36

29.35
28.13
28.92

33.55
36.14
39.42
34.98

23.55
17.52
20.61
25.75
26.12
23.77
24.67
28.91
32.45
32.68

32.01
30.60
31.90

32.07
27.67
23.80
26.02

31.52
28.16
29.46

32.07
33.15
36.08
29.18
18.77
18.85

23.83
26.54
23.19
20.04
20.97
25.74
29.01
28.80

28.56
27.28
29.70
30.31
29.01
22.04
27.88
29.70
27.75

28.59

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn,s, deg

0 16.142
1 2.283
2 .053
3 -.298
4 -.L61

5 -.266
6 -.038
7 .015

8 -.026
9 -.012

10 -.047

-6.529

-.064

-.044

.OOq

.190

.073

.I05

-.050

-.044

-.064

lO

n=l

+ Bn, s sin n (_nom - 60) 1

Flap motion

an, s, deg bn, s, deg

0 5.659

1 .453
2 -.298
3 .110
4 .277
5 .020
6 .004

7 .020
8 -.012

9 .033
I0 .041

-1.053
-.286

.000

.016
-.065

.012

.078

.004

.069

.045

I0

 Iao °°/
n=l

+ bn, s sin n (_nom - 6o)]

0

I

2
3
4
5

6
7
8
9

I0

Lag motion

E n, deg

7.281

-.736
-.032

.148

.032
-.057
-.059

.009

.012

-.018
-.054

F n, deg

-.023
-.062
-.051

-.034
-.046

-.016

-.018

-.011

-.003
-.003

:E0+

+ F n

10

x[Enc°Sn nom0° 
n=l

sin n (@nom - 6°) I

6o4



[-,

,-.1

:>

,-1

o

=,
;-1
,.]

o
i

,-, .<
F.:r.1 [=.1
,-1

F.zl

;-]
0
o

Z

0
r_

t_

C_
Z
0
[..)

II

d

r.,.l
r_

G

e_

0

e_

_2"2_';;;,"
I

I

_4...;...;

g4_44;,';;'"

%--.
¢D

i

+

II

• • • , , • , • ,
p--Np I _
I

_1_ I ! I

0_00_

N I

ilieel*leee eleleeelele eeelilleeel

,,,,,.,.,.

_ZZ ,",',",.... ,'
I

-o_o_o_
,.**,,.,**,

I

,,,,******

_o _o_ooo
,,,******,,

-- I

6o5



TABLE 121 - Concluded

FLIGHT 88, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 24, t = 5.2 SECONDS)

(e) Flapwise bending moment

Flapwise bending moment, in-lb, at-

r/H : 0.150 r/R = 0.275 r/R = 0.375 r/R : 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

t_no m .

deg

6

21

36

51

66

81

96

Ill

126

141

156

171

186

201

216

231

246

26l

276

291

3O6

321

336

351

6573

303

3529

3313

6470

1375

3510

1876

-[088

3905

3404

1409

1762

2537

2948

2959

1671

1226

1147

3005

3894

1101

1717

998

2673

1007

1922

4018

2698

1510

-1213

-3053

-446

814

2649

1031

4068

2450

3480

-633

-1926

45

-1625

1819

521

1304

1695

312

-2913

-1749

-1596

-3833

-876

1218

-I035

875

-1941

-2821

-3349

-2557

-5466

-5386

-1476

-3167

-3167

-4719

-2958

-4859

-4729

-7244

-7610

-5941

-3290

-5387

-4336

-2395

-2673

-7573

2417 425

3119 1654

990 633

-569 606

1642 805

2046 2830

2162 2179

2549 2179

2533 2341

2112 4167

3663 5280

3482 4674

3589 3191

-190 298

I155 2043

-423

-146

-394

693

-833

1552

1075

312

1247

4109

4223

4320

1046

894

588

-2821

-1677

514

-551

-1800

-1906

74

497

2433

3348

2855

2186

5777

417

-3305

-6580

-5963

-1884

-3894

-6759

-5316

-2948

-401

2226

922

1818

-1307

7

-2540

-6869

-8640

-7463

-8441

-5408

-7202

-9299

-7155

-1647

1077

1051

-2421

-2374

-2066

-3572

-4508

-8176

-5928

-7045

-3854

-5417

-4876

-2811

-2971

-9198

-5263

-4511

-7132

-5154

-7191

-6972

-6658

-3292

-2540

-1095

-6920

-3745

-5271

-4752

-3811

nom '

deg

6

21

36

51

66

81

96

111

126

141

156

171

186

201

216

231

246

26i

276

291

306

321

336

351

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-8313

494

-2013

-2664

9937

3506

4043

7853

-710

-1476

5232

-385

1878

2725

-2176

-6555

-5887

-I1846

-14923

-12530

-10869

-10592

-2257

-7190

-10582

-2458

-3289

-1319

5226

3109

537

1644

-6610

-3842

-3061

3630

3337

5519

-3484

-3240

-9980

-13512

-10061

-6919

-6121

-6089

-2100

-5079

2113

-2511

6481

12161

6945

12113

8897

177

4017

2017

2753

11457

14209

8705

7713

1361

-2431

-495

3585

1921

5249

7681

4065

6049

15958

11657

14741

17971

12947

15985

16928

9672

15546

11950

L3707

15326

20212

[5095

19654

12545

10550

11438

16918

13057

13368

17806

12801

14631

6

21

36

51

66

8l

96

1[1

126

141

156

171

186

201

216

231

246

261

276

291

306

321

336

351

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/H : 0.15 r/R : 0.50

-1048 -640

1373 1332

3352 2755

2635 2123

551 339

410 137

-462 -241

267 886

474 206

-146 68

-604 -466

-403 -320

453 288

-121 238

-159 -315

-1683

-1402

-1991

-2333

-2126

-952

229

-397

-1322

Pitch-horn

load, Ib

-89

249

505

368

186

49

52

61

IiO

23

-55

-3

25

52

-18

-1535 -118

-1463 -148

-1754 -134

-2231 -192

-1796' -222

-762 -85

36 183

-242 89

-222 -96

606



TABLE 122

FLIGHT 89, COMBLNED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG 25, t = 33 SECONDS)

(a) Differential pressures

Ap, lb/sq in,, at

tPnom, r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = x/c = xlc = x/c = x/c = XlC = x/c = x/c = x/c = x/c = x/c = xlc = x/c = deg
0.017 0,090 0,168 0,233 0,335 0,625 0,915 0.017 0,090 0.168 0.233 0,335 0,625 0,915

C 8.75 4.95 3.41 2.45 1.5C .60 .109 10.07 4.h2 5.11 2.57 1.68 .65 .09k 0

15 7.56 4.80 3.33 2.29 1.31 .53 .881 8.2C h.06 2.91 2.43 1.52 .56 .0hi 15

]C 5.84 3.88 3.22 2.02 1.01 .h] .C58 6.71 3.54 2.59 2.22 1.29 .48 -.022 30

45 h.61 3.51 3.22 1.85 .79 .37 .CC8 5.5C 3.07 2.3h 2.05 1.13 .hi -.072 45

68 5.83 3.41 3.24 1.83 .71 .]3 -.Clh 4.84 2.76 2.24 1.94 1.04 .]5 -.lll 60

75 5.36 3.59 3.26 1.75 .59 .30 -.831 4.22 2.40 2.04 1.83 .94 .28 -.161 75

98 2.73 3.18 3.1] 1.30 .48 .28 -.C2E ..7. 2.17 1.88 1.70 .80 .26 -.179 90

IC5 3.24 3.54 3.33 1.71 .55 .29 -.C22 3.90 2.32 2.01 1.82 .89 .30 -.166 105

128 2.II 2.51 2.69 1.44 .43 .29 -.C04 3.55 2.14 1.86 1.67 .82 .30 -.I_6 120

135 1.97 2.17 2.32 1,36 .hh .30 -.CC6 3.hh 1.97 1.61 1.51 .78 .31 -.125 I]5

15C 2.13 2.27 2.03 1.30

165 2.77 2.43 2.03 1.43

18C

195

21C

225

2_C

255

27C

285

30C

315

310

345

3.50 2.79 2.32 1.55 .86

3.99 2.98 2.39 1.61 .9]

h.29 2.99 2.30 1.60 .96

h.57 3.01 2.21 1.59 1.01

4.84 3.05 2.21 1.60 1.05

5.13 3.1k 2.22 1.63 1.09

5.6h 3.33 2.31 1.71 1.16

6.27 3.53 2.4h 1.82 1.24

5.87 3.33 2.29 1.66 1.08

6.13 3.57 2._7 1.83 1.20

7.]8 4.17 2.87 2.11 1.37

8.89 _.73 3.27 2.37 1.53

.52 .33 .028 ].64 2.04 1.57 1.41 .78

.69 .40 .C65 4.32 2.42 1.76 1.56 .94

.46 .C83 5.11 2.75 2.00 1.66 1.07

.48 .893 5.55 2.80 2.09 1.66 1.13

.48 .103 5.71 2.90 2.07 1.63 1.13

.49 .113 5.88 2.96 2.07 1.63 1.15

• 48 .116 6.1e 3.03 2.09 1.65 1.16

• k9 .125 6.h4 3.12 2.12 1.67 1.19

• 51 .138 7.07 3.23 2.18 1.73 1.2h

;52 .13h 6.86 3.26 2.19 1.75 1.26

._ .C95 6.26 2.92 1.93 1.58 1.09

.48 .132 ?.24 3.26 2.21 1.81 1.25

.57 .]he 8.88 3.81 2.59 2.1_ ].45

•62 .I_h 10.1] h.39 3.09 2.52 1.68

• 36 -.076 150

.h2 -.002 165

.h9 .Oh2 180

• 51 .063 195

• 52 .869 210

.53 .089 225

•5] .099 2k0

.5h .111 255

.56 .11k 270

• 56 .119 285

.49 .083 3C0

• 56 .105 315

.63 .11h 330

.70 .139 3kS

ap, Ib/sq in., at-

_J nom

deg xlc: x/c= x/c= x/c=
0.017 0.040 0.000 0.130

r/R = 0.85

x/c: xlc=
0.188 0.233

_.22 3.33 2.7h 2.39 1.55 .85 .68 .35

3.95 3.C7 2.52 2.21 1.h2 .77 .60 .29

3._h 2.65 2.29 1.97 1.25 .64 .52 .22

3.19 2.60 1.97 1.75 1.18 .50 .h2 .16

2.97 2.47 2.07 1.61 .99 .32 .]k .12

2.66 2.21 1.83 1.35 .86 .20 .27 .07

2.43 1.99 1.6h 1.42 .76 .13 .21 .05

2.h3 1.97 1.62 1.52 .79 .17 .25 .0£

2.8h 2.15 1.89 1._6 .91 .24 .31 .13

2.53 1.53 1.61 1.2u .87 .25 .35 .15

2.51 1.89 1.62 1.19 .89 .30 ._0 .21

2.75 2.13 1.78 1._5 1.el ._1 .47 .27

3.00 2.32 1.95 1.6h I.II .h9 .55 .32

].Ok 2._1 1.99 1.68 1.13 .52 .57 .33

2.96 2.38 1.92 1.67 1.12 .54 .56 .34

2.95 2.35 1.91 1.65 1.11 .57 .56 .33

2.96 2.36 1.88 1.68 1.09 .59 .56 .31

2.92 2.36 1.88 1.70 1.10 .61 .55 .31

2.96 2.hC 1.91 1.7k 1.11 .63 .54 .30

2.68 2.1_ 1.71 1.57 ,98 .55 .45 .25

2.57 2.06 1.63 1.52 .94 .5_ .kS .25

2.93 2.35 1.89 1.7h 1.09 .6_ .50 .29

3._9 2.8] 2.28 2.06 1.31 .76 .60 .3k

h.15 3.33 2.70 2.3_ 1.5k .86 .71 .38

0 9.99 5.93

15 8.84 5.81

38 7.0_ 5.18

45 5.93 4.58

68 5.29 h.12

75 h.60 3.64

9C _.09 3.18

1C5 3.90 3.07

12C _.71 3.69

135 _.3h 3.25

150 h.52 3.33

1_5 5.13 3.79

183 5.82 4.25

195 6.07 h._

218 6.1_ h.25

225 6.23 4.25

24C 6.4C _.25

255 6.5_ 4.26

27C 6.30 _.3]

285 5.83 3.90

300 5.7 _ ].79

315 6.59 h.37

33C 8.0_ 5.08

3_5 9.79 5.97

x/c= x/c= x/c= x/c=
0.335 0.500 0.625 0.769

%_Jnom '

x/c = deg

0.915

.158 0

• 123 15

.080 30

.0_7 45

.012 60

-.021 75

-.03h 90

-.Oh2 105

-.007 120

.024 135

.036 150

• 065 165

•086 180

.094 195

.106 210

•115 225

• 121 240

.131 255

.136 270

.121 285

.111 300

.137 315

.158 330

.185 3h5

6O7



TABLE 122 - Continued

FLIGHT 89, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 25, t = 3.3 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at-

_nom' r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0.335 0.$_ 0.915 0.017 0,0_O 0.168 0.233 0.335 0.625 i 0.915

C 6.]2 3.35 2._8 1.89 1.4C .58 .Ce2 2.82 1._5 .9£ ._1 .63 ._I .067 0

15 6.55 3.22 2._1 1.Su 1.32 .5_ .056 2.96 1.41 1.01 .8_ .66 ._2 .075 15

30 6.1h 3.00 2.]0 1.77 1.21 .47 .C_a _.05 I._5 1.3_ .87 .67 .43 .087 30

_E 5.5_ 2.72 2.18 1.70 1.11 .4] .035 3.05 1.5] 1.0_ .86 .68 ._ .101 45

6C _.9_ 2.52 2.08 1.65 1.02 .38 -.CO6 2.86 1.4_ .96 .79 .65 .42 .10_ 60

75 _.26 2.21 1.95 1.5] .85 .32 .011 2.60 1.29 .92 .71 .60 .40 .lOb 75

98 3.66 1.92 1.71 1.43 .76 .28 .C2] 2.59 1._0 .98 .70 .59 ._e .IC8 90

IC5 3.56 2.06 1.67 1._6 .81 .29 .C3q 2.79 I._5 1.00 .79 .65 .h2 .121 IC5

120 3.69 2.12 1.70 1.5_ .93 .3_ .C61 3.]1 1.75 1.1_ .95 .76 ._6 .1]_ 120

135 _.11 2.69 2.1_ 1.70 1.07 ._C .085 ].71 1.89 1.3_ 1.08 .86 .50 .1_0 135

15C h.66 2.8] 2.29 1.TC 1.1_ ._] .118 3.75 1.88 1.]6 1.10 .88 .51 .14] 150

165 h.93 2.76 2.28 1.69 1.18 .48 .106 3.76 1.89 1.35 1.10 .88 .EO .116 165

18C 5.25 2.79 2.2_ 1.71 1.2_ .51 .113 ].45 1.7] 1.25 1.0_ .e_ ._7 .107 leC

195 5.45 2.S] 2.21 1.65 1.21 .50 .111 2.86 I._8 1.14 .97 .79 .hh .090 195

212 5.36 2.70 2.0_ 1.55 1.15 .k_ .103 2.7_ 1.46 1.15 .98 .7_ ._9 .07_ 210

225 5.24 2.60 1.97 1.46 1.09 .46 .C�h 1.85 1.19 1.15 .92 .68 .]_ .Ce3 225

2_C 5.06 2.52 1.8_ I._C 1.05 ._h .885 1.13 .67 .67 .59 .42 .2_ .031 2_0

255 h.60 2._5 1.81 1._ 1.C2 ._3 .C77 1.18 .43 .35 ._1 .22 .17 -.005 255

27C h.33 2.32 1.71 1.26 .95 ._0 .C75 1.0_ .39 .]£ ._1 .22 .15 -.027 27C

285 3.99 1.81 1.]6 1.0G .7_ .30 .Cff5 .99 .]8 .35 .]1 .24 .17 -.015 285

300 5.77 1.90 1._2 1.06 .79 .55 .C_k 1.04 .42 .58 .]4 .25 .20 -.C08 50C

315 _.0_ 2.1] 1.59 1.20 .91 .38 .852 1.27 .5_ ._5 ._0 .]1 .2_ .005 515

330 h.63 2.5b 1.89 1.45 I._9 .46 .066 1.6£ .76 .59 .51 .]9 .28 .025 3_0

345 5.55 3.I_ 2.29 1.76 1.32 .56 .C82 2.53 1.12 .81 .68 .53 ._6 .05_ ]45

Zip, lb/sq In., at -

@nom' r/R = 0.40 r/R = 0.25
t_non3,

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.gl0 0.042 0.158 0.300 0.600 0.gl0

0 .6_ .3_ .22 .21 .083 .1C .0_ .03 .0_ .C12 0

15 .08 ._7 ._C .,'3 .096 .12 .05 .Oh .C_ .CO_ 15

30 1.23 • 58 •37 .26 • 101 .k7 .21 .12 .07 .C22 30

45 1.3z_ .63 ._0 .27 .11 I .56 .26 .15 .09 .C21 k5

60 1.41 .66 .z_2 .?_ .115 .61 .29 .17 .09 .C](3 60

75 1._6 .66 .%1 .28 .113 .70 .35 .19 .10 .03_ 75

90 1.39 .69 ._ .79 • 125 .78 • 38 .22 • 1 I .C_O 90

I C5 1.6_ .80 .52 . _4 .138 .99 .50 .29 • lh .05C 105

120 1.93 .96 .62 ._C .151 1.28 .63 .39 • 19 .C65 120

135 2.21 1.10 .7C ._2 .15/ 1.4_ .7_ ._5 .20 .eto 135

15c 2.h0 1.22 .76 ._ .149 1.59 .79 ._8 .22 .CTh 150

165 2.25 I. 18 .72 ._,_ • 136 1._8 .78 .I19 .23 .071 165

1EC 2.02 1.06 .64 . 39 • 126 I.Ii I .71 .kS .21 .06_ 180

195 1.61 .84 .51 .32 .09_ .q__ ._6 .29 .14 .Cil5 195

21£ 1.16 .62 .36 .25 .072 .I_9 .21_ .II_ .07 .019 210

225 .77 .I_2 .23 . Ie .C5E .23 • II_ .03 .02 .008 225

240 .t;5 .27 .13 .13 .035 • I_ .0] -.C1 .00 -.007 2t_O

255 .28 .17 .08 .10 .031 .07 -.01 -.02 -.02 -.Cl6 255

270 .17 • 13 .05 .10 .012 .06 -.02 -.C] -.02 -.Ch9 270

285 .15 .12 .05 • 1C .O_E .05 -.01 -.02 -.01 -.052 285

300 I.Z_7 .13 .07 .1 I .0_7 .05 -.01 -.C1 .CO -.C3] 300

315 .23 .17 .09 .1_ .05_ z .07 .02 .CI .02 -.Cl2 ]15

33C ._0 .2_ .15 .16 .065 .01 -.01 .00 .0_ .C06 330

._ .59 .33 .21 .2C .075 .OI -.01 .(_O .C_ .C10 .'._5
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TABLE 122 - Continued

FLIGHT 89, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 25, t = 3.3 SECON_q)

(b) Section aerodynamic loading

_nom _

deg

0

15
30
45

60
75

90

105

120

135

150
165

180

195

210

225

240

255

270

285

3O0
315
33O

345

Section aerodynamic loading, Z, lb/in., at-

r/H = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

.66

.66
2.06

2.51

2.72

3.06
3.50
4.51

5.91

6.70
7.17
7.05
6.60

4.33
2.16

.86

.20
-.13
-.33

-.23
-.06

.22

.19

.22

3.92

5.17

6.18
6.67
6.92
6.83
7.16
8.38

9.89
11.02
11.80

I1.25

lO. ll

8.08
5.94

4.03

2.54

1.74

1.36

1.37
3.69
1.99
2.78
3.68

10.39

10.78

11.09

11.32

I0.71

9.91

9.91

10.82

12.59

13.92
14.09

13.99

13.00

11.67

If.14

9.48
6.13

3.76

3.49

3.59

3.97
4.92

6.35

8.71

21.99

21.22

19.68
18.09
16.50
14.53

12.76

13.12

14.23

16.77
18.13

18.55

19.2_
19.09
20.53
17.54

16.84

16.10

15.12

12.13
12.68
14.17

16.80
20.43

27.85

25.19
21.$5

18.67

17.00

14.67

13.08

13.27

15.55

14.53

14.99

17.08

19.I0

19.66
19.43

19.50

19.56

19.60

19.53

17.49

16.90
19.44

23.30
27.75

28.86
25.43
21.61
18.53
16.69

14.49
12.92
14.06
13.07

12.33

12.85
15.35

17.72

18.59
18.92

19.27
19.71

20.31
21.30
21.29

18.83
21.55

25.34
29.19

28.07
25.65

21.20
18.46
17.21

16.44
14.47

16.22
12.57
11.55

11.95

13.81

16.20

17.34
17.64

17.98

18.29
18.93
20.05
21.39

19.40

21.01

24.54
27.96

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
I

2

3
4

5

6

7

8

9

I0

13.325
2.070

.036
-.036

.023

.005

.023
-.004

.004
-.009

.009

-5.416

.177

.118
-.009
-.023

.005

.027

.032

.000

.018

10

0s=A0+ _- (An, s coSn_nom

n= 1

+ Bn, s sin n _nom)

Flap motion

an, s, deg bn,s, deg

0 3.568

1 -.448
2 -.I13

3 .073
4 .022
5 .008
6 .012
7 -.004

8 .018
9 .012
I0 .014

-.595

-.207
-.109

.034

.006

.026

.002

.006

.002

.006

10

_s = a0 + _ (an, s cos n @nom

n= 1

+ bn, s sin n _nom)

0

I

2
3
4

5
6
7

8
9

I0

Lag motion

En, deg

6.068

-.257
.027
.038

-.003
-.008

.002

.000

.000
-.011

.005

Fn, deg

.008

.017

.016

-.003
-.005

.008

.005

-.005
-.006

.000

10

=E0+

n=l

+ F n sin

IE n cos n _norn

n _nom)
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TABLE 122 - Concluded

FLIGHT 89, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 25, t = 3.3 SECONDS)

(e) Flapwise bending moment

_nom _

deg

0

15

30

_5

60

75

9O

I05

120

135

150

165

180

195

210

225

2t=O

255

270

285

300

315

330

_nom

deg

0

15

_3

_5

6O

75

90

I05

120

135

150

165

180

195

210

225

2kO

255

270

285

300

315

330

3_5

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.925

1369

2019

3216

2600

1688

1791

1939

1061

1152

161

Ik72

1700

Ikk9

Ilkl

1905

2292

2612

2338

157_

1_9

1620

181_

320

2178

1840

2566

328_

2607

1535

83]

2_8

-50]

-12_6

-9k9

-2_8

116

-25

206

1073

2120

2838

3209

3077

2978

3110

2_92

2195

2071

1871

2k77

3173

2658

1383

163

-1040

-1645

-2522

-1663

-1329

-6C6

-642

280

1690

29_7

3616

3923

3896

3752

28C2

2802

1257

1134

1926

2432

2232

93_

-659

-22_]

-2987

-27_8

-2138

-167C

-1565

-1279

-802

7_]

2508

3624

_k73

_578

3796

2985

2165

285

-13k6

-395

lk2

502

-1865

-38k5

-5156

-k751

-_k70

-3862

-3950

-3730

-3898

-3695

-2k19

-_57

2271

k2_2

k823

3kl5

2711

q85

-879

r/R = 0.650 r/R = 0.800

-3_05

-2659

-20_2

-1067

-10k7

-3336

-5375

-6916

-6122

-5883

-5913

-67k8

-6k20

-6191

-564k

-k579

-2659
66k

3530

_5k5

3271

1530

-175]

-2619

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-5805

-6212

-60]3

-2k67

-1812

1505

3931

2238

2856

25W7

1619

2140

1605

-_00

-1735

-Uk21

-6733

-8621

-11k86

-120k0

-10379

-9_8_

-751_

-6505

-10615

-11836

-11363

-57k7

-2686

-1102

-18_0

-_786

-3956

-3_03

-1351

98

_9

-208_

-_982

-838_

-11152

-1193]

-12829

-12_70

-11816

-10126

-7733

-8_82

118

-1562

358

]158

813U

7670

kkC6

3830

2582

k678

717k

8_]8

861k

7990

5klh

2870

1126

-_10

70

22

-k2

1990

3094

2_38

_Jnom _

deg

0

15

30

kS

60

75

90

105

120

135

150

165

180

195

210

225

2hO

255

270

285

300

315

330

]kS

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15

595

700

662

6_.1

833

801

681

508

190

-79

r/R = 0.50

651

655

525

571

733

807

718

507

252

-32

Pitch-horn

load, Ib

-k95 -k21

-569 -k65

-519 -kO5

-kTk -k55

-k55 -5k7

-2k6 -52k

-128 -468

-217 -567

-109 -381

-75 -301

-316 -399

-_53 -kk2

-271 -81

137 207

1_1

152

135

150

162

lk7

121

87

37

-16

-kl

-k8

-]9

-38

-kl

-8

8

21

35

58

58

k2

60

105

611



TABLE 123

FLIGHT 89, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 25, t = 6.0 SECONDS)

(a) Differential preBsurel

Ap, lb/sq in., at-

Snom' r/R = 0.g5 r/R = 0.90 Snom'

deg x/c = x/c = x/c = x/c = x/c = x/c = I x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg0.017 0.090 0.168 0.233 0.335 0.635 0,915 0.017 0.090 0.168 0,233 0.335 0,625 0,915

C 10.17 _.98 3._9 2.53 1.41

15 8.93 _.95 3.75 2.57 1.34

3C 8.62 7.54 4.11 3.06 1.72

_5 7.91 7.62 3.52 2.77 I.k_

60 5.92 5.72 _.15 2.66 1.27

75 3.51 3.70 3._0 2.00 .78

90 k.47 _.kh 3.81 2.27 .90

105 4.61 _.57 4.06 2.k9 .£8

120 4.43 k.29 _.01 2.51 .98

135 k.75 h.l_ 3.88 2.49 1.15

150 _.87 3.99 3.53 2.26 1.12

165 5.82 h.47 3.69 2.48 1.k0

IPC 6.73 k.8_ 3.59 2.50 1.k6

195 7.45 _.86 3.5_ 2.53 1.58

21C 7.25 h.40 3.16 2.24 1._1

225 6.80 h.ll 2.90 2.13 1.38

240 7.70 _.30 3.06 2.30 1.55

255 8.96 4.33 2.98 2.21 1.46

270 8.78 4.21 2.91 2.18 I.k8

285 5.96 h.32 3.00 2.31 1.97

300 7.01 4.03 2.69 1.78 1.25

315 5.13 3.30 2.25 1.98 1.57

336 8.45 4.90 3.89 2.04 1.23

345 9.29 k.76 2.97 1.89 1.29

I
.kl I .223 10.93 4.48 2.68 1.91 1.27 .55 ._18 0

• 30 .196 10.82 4.58 3.07 2.34 1.32 .65 .30W 15

.71 .116 10.27 5.59 3.86 3.33 2.03 .85 .0?W 30

• 53 .C08 9.40 7.69 3.38 3.17 1.83 .65 -.016 45

• 50 .COO 7.66 6.32 3.24 2.90 1.64 .58 -.072 60

.36 -.CO8 5.24 3.3_ 2.44 2.1_ 1.15 .38 -.123 75

.kO .C02 5.52 3.11 2.68 2.34 1.25 ,41 -.110 90

.kS .C16 5.42 3.22 2.71 2.53 1.30 .49 -.103 IC5

.44 .C31 6.59 k.80 3.19 2.75 1.51 .53 -.089 120

.56 .081 6.57 4.15 3.13 2.78 1.61 .64 -.033 135

• 53 .C67 7.00 3.77 3.14 2.64 1.53 .59 -.005 150

.69 .154 7.53 k.lk 3.25 2.75 1.70 .74 .105 165

• 69 .I42 8.60 4.67 3.41 2.72 1.77 .74 .111 180

• 76 .174 9.47 4.79 3.49 2.77 1.86 .80 .136 195

• 64 .136 9.86 k.49 3P17 2.kk 1.64 .68 .110 210

• 64 .160 9.0£ k.16 2.89 2.28 1.56 .69 .135 225

.73 .20_ 9.88 4.23 2.98 2.35 1.65 .75 .199 240

• 60 .168 7.89 4.67 3.55 2.68 1.67 .63 .177 255

.67 .196 6.k7 2.92 2.13 1.72 1.40 .79 .326 270

• 90 .387 3.33 5.10 2.67 2.25 1.73 1.1k .503 285

• 71 .h82 8.09 3.64 2.87 2.08 1.kk .61 .295 300

•90 .673 k.91 3.72 2.48 1.85 1.50 .83 .492 315

•58 .288 9.15 3.84 2.5_ 1.94 1.16 .74 .420 330

.61 .314 8.74 3.79 2.5_ 2.11 1.68 .81 .501 3kS

Ap, lb/sq in., at -

deg x/c = x/c = x/c = x/c =

0.017 0.0,t0 0.090 0.130

C 8.90 6.73

15 11,09 9.02

3C 10.86 IO.CO

45 10.0 "_ 9.53

60 9.00 7.96

75 5.55 4._2

9C 5.35 4.28

1C5 5.9_ _.82

12C ?.5P 6.69

135 8.21 7.22

15C 8.AA 7.b5

165 9.4" 7.88

IEC 10.16 9.12

195 10.65 9.49

21C 10.6 _ 6.65

225 9.99 5.79

2hC 9.21 6.26

2E5 3.64 %21

27C 2._9 2.00

265 3.39 2.42

300 6.05 5.90

31'_ _.I[' 7.&O

330 7.88 6.13

345 _.72 4. _9

r/R = 085

x/c : x/c :
0.168 0,233

4._7

4.81

5.81

6.60

5.49

3.14

_.17

].53

4.69

_.97

_.71

4.87

h.88

h.88

4.41

h._2

3.02 2.81

I._2 1.83

1.81 1.60

h.04 _.26

2.08 1.96

h.33 3.33

_.86 !.47

x/c : x/c = x/c : _c :
0.335 0.500 0,625 0.769

3.55 2.70 2.29 1.35 .89 .89 .70

3.83 _.16 2.72 1.?3 .90 .65 .29

4.31 3.62 3.15 2.07 1.13 .91 .46

4.0C 3.h0 2.93 1.87 .96 .72 .33

3.53 3.06 2.59 1.62 .77 .62 .25

2.65 2.20 1.69 1.07 .37 .39 .13

2.71 2.20 1.73 1.17 .42 .43 .17

2.98 2.36 1.8_ 1.26 .49 .48 .23

3.h7 2.88 2._5 1.51 .61 .56 .26

_.75 3.13 2.53 1.70 .75 .70 .38

3.7_ 3.10 2.h6 1.68 .75 .71 .38

3.92 3.30 2.69 1.86 .94 .89 .51

3.96 3.29 2.7_ 1.81 .94 .88 .51

3.95 _.31 2.77 1.89 .97 .89 .5C

3.52 2.86 2.43 1.61 .82 .73 .45

3.29 2.68 2.3 z 1.54 .82 .75 .44

3.43 2.74 2._£ 1.58 .89 .76 .46

2.65 2.5C 1.98 1.19 .84 .63

1.61 1.74 1.33 .88 .93 .5_

1.46 1.63 1.2k .86 .89 .78

2.5h 2.2£ 1.30 .75 .62 .kk

1.64 1.57 1.13 .77 1.02 .89

2.58 2.1q 1.33 .70 .71 .51

2.93 2.5C 1.87 1.23 1.28 1.03

_nom

x/c = deg

0.915

.kk7 0

.154 15

.220 30

.106 kS

• 065 60

.004 75

• 018 90

.053 105

.069 120

• 098 135

• 105 150

• 173 165

.173 180

.208 195

• 166 210

.183 225

.249 240

.410 255

• 379 270

.5]1 285

• 274 300

• 668 315

.297 330

.781 _45
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TABLE 123 - Continued

FLTmUm rQ OC>MBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 25, t = 6.0 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

¢nom' r/R = 0.75 r/R = 0.55 ¢nom'

deg x/c = x/c = x/c = xlc = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0.335 0.6_5 0.915 0.017 O.O_Q 0.168 0.233 0.335 0.625 0.915

C 6.51 3.79 3.23 2.16 1.78 .92 ._12 U.IC 2.1C 1.47 1.20 .91 .48 .152 0

15 7.61 3.92 2.79 2.14 1.53 .55 .CTC 4.77 2.23 1.52 1.22 .92 .44 .079 15

_C 8.37 5.28 3.54 2.77 1.99 .89 .160 5.15 2.57 1.77 1.44 1.11 .64 .1_7 ]0

45 8.47 4.42 3.36 2.55 1.8_ .75 .682 6.1C 3.12 2.1] 1.67 1.]1 .67 .148 kS

6C 8.44 4.35 %35 2.45 1.66 .60 .C25 _.78 2.33 1.61 1.28 1.01 .56 .121 60

75 7.36 3.07 2.52 1.87 1.14 .k_ .621 _.31 2.18 1.51 1.23 .96 ._3 .118 75

9C 6.21 2.62 2.25 1.77 1.10 .hi .C52 ].71 1.95 1.37 1.12 .89 .50 .I_0 90

IC5 5.64 3.03 2.48 1.92 1.26 .49 .C94 ]._4 1.86 1.31 1.09 .87 .51 .132 105

12C 5.29 3.06 2.62 2.00 1.]2 .55 .10_ k.23 2.25 1.59 1.28 1,02 .60 .157 120

135 6.21 4.08 3.27 2.k4 1.78 .7] .147 5.65 2.92 1.9_ 1.58 1.26 .68 .186 135

156 7.14 k.k8 5.57 2.58 1.88 .74 .165 5.68 2.91 1.99 1.60 1.26 .68 .190 150

1_5 7.77 4.67 3.59 2.63 2.00 .82 .199 6.11 3.09 2.11 1.68 1.33 .71 .181 165

1EC 8.23 k.79 3.53 2.57 1.94 .78 .189 6.53 3.66 2.13 1.71 1.57 .7] .175 186

195 8.h2 k.9k 3.35 2.41 1.87 .7] .20] 4.95 2.70 1.93 1.55 1.20 .62 .166 195

210 8.39 4.39 2.87 2.05 1.54 .59 .174 k.]8 2.25 1.59 1.29 .99 .59 .186 210

225 8.27 3.6k 2.63 1.91 1.k5 .56 .2kl 2.64 1.1C 1.09 1.06 .91 .65 .]47 225

240 7.29 3.71 2.89 2.20 1.74 .67 .267 2.54 1.19 .88 .78 .64 .55 .169 240

255 5.76 1.68 1.79 1.28 1.19 .92 .]8_ 2.24 1.10 .8_ .71 .56 .35 .130 255

276 k.33 1.48 1.29 1.12 1.0_ .86 .]96 1.79 .79 .67 .59 ._8 ._5 .085 270

285 3.67 2.08 1.39 1.07 .84 .43 .222 .7_ .75 .81 .67 .49 .]6 .138 285

30C k.24 2.95 2.12 1.61 1.31 .66 .184 .57 .47 .5] .56 .53 .k7 .151 306

315 k.55 2.92 2.53 1.92 1.59 .73 .]74 1.06 .98 1.00 .98 .89 .80 .175 315

33_ 4.62 2.30 1.88 1.52 1.33 .80 .232 1.67 1.12 1.0_ .92 .82 .61 .274 330

_k_ 5.58 k.27 2.84 2.28 1.85 .73 .253 2.11 1.81 1.61 1.25 .93 .42 .160 345

_nom' r/R = 0.40

deg x/c = x/c = x/c = x/c =

0.042 0.158 0.300 0.600

0 2.25 1.12 .67 .40

15 1.54 .82 .52 .34

30 1.93 1.02 .65 .]9

45 2.67 1.33 .82 ._3

6C 2.]I 1.12 .68 ._

75 2._I 1.12 .70 ._7

90 1.e3 .94 .61 ,_8

1C5 2.30 1.13 .71 .41

120 2.?7 1.24 .82 .49

I]5 2.98 1.52 .96 .54

15C 3.35 1.75 1.08 .59

1_5 3._0 1.74 1.07 .57

1_0 3.12 1.66 1.02 .55

195 2.65 I.kC .84 .4_

210 1.96 1.07 .63 .?3

225 1.17 1.05 .44 ._8

246 .70 .92 .53 .17

255 ._ .41 .5_ .15

27C .23 .28 .24 ._I

285 .25 .28 .18 .26

500 ._6 .31 .15 .20

]15 .72 .31 .20 .23

3]0 .85 ._9 .28 .?C

345 1.42 .74 .51 .21

Ap, lb/sq in., at -

x/c = x/c =
0.gl0 0.042

.15_ .50

.122 .85

.Ik_ 1.02

.145 1.13

.131 1.1C

• 136 1.25

.143 1.05

.143 1.2C

.18_ 1.6]

• 18_ 1.8]

.197 2.08

.183 2.19

.181 1.97

.153 1.26

• 145 ._5

.161 .17

.091 .12

.061 .06

.061 .04

• 199 .07

.117 .09

.111 .12

.I45 .17

.16_ .26

r/R = 0.25 _nom'

x/c = x/c = x/c = x/c = deg

0.158 0.300 0.600 0.910

• 23 .13 .08 .C22 0

.4] .26 .14 .C35 15

.50 .32 .15 .032 30

• 56 .34 .17 .C39 45

• 53 .31 .15 .041 60

• 60 .36 .17 .052 75

• 53 .33 .16 .G56 90

.63 .kO .20 .057 105

•82 .51 .2_ .C70 120

.95 .59 .28 .C90 135

1.06 .67 ._2 .106 150

1.09 .69 .32 .C98 165

1.02 .65 .30 .I0] 180

1.37 .65 .19 .125 195

.41 .89 .11 .636 210

• 18 .25 .17 .630 225

.08 .11 .I0 .015 2hO

•02 .10 .08 .022 255

• 00 .C4 .05 -.C16 270

.01 .03 .04 -.007 285

.Ok .Ok .06 .C21 300

.06 .06 .06 .C15 315

.07 .06 .05 .019 330

•13 .11 .I0 .C33 345
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TABLE 123 - Continued

FLIGHT 89, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 25, t = 6.0 SECONDS)

(b) Section aerodynamic loading

_fiom,
aeg

0

15
30

45

60

75

90

105

120

135

150

165

18C

195

213

225

240

255

270

285

315

]]0

345

Section aerodynamic loading, i, Ib/in., at -

r/a = 0.25

2.24
4.01

4.63

5.14

4.85

5.51

4.9_

5.84

7.50

8.65

9.83
10.09

9.36
8.14

5.25

2.53
1.38
1.09

.46

.43
,79

.89

.99

1.65

r/R = 0.40

10.83
8.19

I0.00
12.54
10.80
10.80

9.50
11.09

12.43
14.67
16.45
16.15
15.38
12.80

r/R= 0.55

la.87
15.18
18.34
21 .31

16.57
15.49
14.16
13.73
16.45
29.45

20.54

21.62

22.19

18.96
9.72 16.h7
7.42 13.45
5.96 10.97
4._4 9.00

h.31 7.49
3.78 7.25

3.59 7.03

4.16 12.10
5.3_ 11.80
7.£4 13.0_

r/R = 0.75

27.83

24.51

32.06

29.06

27.23

20.54

IB.60

19.96

2_.77

26.66

28.89

30.60

30.51
29.98

26.33

24.61
26.0_

20.15
17.22
14.06

19.37

22.71
19.7_

26.41

r/R = 0.85

28.71
30.67
35.54

33.43
28.99
18.24
18.70
20.60
25.7?

28.60

28.63

31.55
32.0_
32.72

29.29

28.04

28.21

24.76

18.55

18.91

23.58

20.09

26.00

30.37

r/R = 0.90

27.65
28.87
3_.31
33.69

28.98
18.67

19.54
20.45
25.2_
25.39
24.6E

27.52

29.49

_I.13

28.84
27.21
28.89
28.38
22.88

25.62

24.91

2_.55

26.03

28.20

r/R = 0.95

28.39

26.88

3_.27
30.52

26.51
18.I0

21.23

22.22

22.05
23.29
22.20
26.05

27.22

28.67

25.78

24.60

27.08
26.75

26.84

28.7_

25.21
25.18

26.65
27.30

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

C
1

2

3

5

6
7

9
IC

13.738
2.978

.023
-.545
-.159

-.059
.168

• 109
-.009
-.086

-.059

-7.210

-.069

.059

.145

.218

.036

-.163

-.150

-.213
-.I00

10

0s = A0 + 2 (An,s cos n_nom

n= 1

+ Bn, s sin n _nom)

n

0 5.399
1 -.hlO
2 -.253
3 .119

4 .063
5 .055
6 .075
7 .087
8 .075

9 .051

I0 .022

Flap motion

an, s, deg bn, s, deg

-.759

-.245

-.049

.077

-.006

-.018

-.C81

-.014

.026

-.024

10

_s=ao+ E (an, sCOSn_no m

n= 1

+ bn, s sin n _nom)

Lag motion

0
1

2
3
4
5
6
7

8
9

I0

En, deg Fn, deg

5.845

-.512 -.193

-.011 -.107
• 052 -.039

-.017 -.061
-.033 -.035
-.020 -.028

-.020 -.030

-.036 -.02k
-.047 -.019
-.022 -.009

10

=Eo + E (En cos n_nom

n=1

+ F n sin n qJnom)
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TABLE 123 - Concluded

FLIGHT 89, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 25, t = 6.0 SECONDS}

(e) Flapwise bending moment

nora '

deg

Q

15

30

uS

6J

75

9O

105

120

135

150

165

180

195

210

225

255

270

285

3CG

315

330

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R : 0.450 r/R : 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

-2680

3761

6680

1595

kb28

5779

1903

718

3682

-1512

3511

2051

3123

t231

217T

313_

1755

3157

2678

150_

2SO

3169

2_16

_3Sk

-223

328k

3275

21k5

2096

2112

1122

83

-66

-759

-850

825

50

-66

1328

177k

1906

3383

3820

2978

2162

_317

8016

1220

1_19

2170

2902

23k1

1618

15_

-1121

-3526

-777

-2079

325

-10_9

-9

127

967

2_59

]]81

_]21

33_5

3715

2965

_267

-696

1193

-1363

I_kl

2252

16k2

]Sk

-81C

-1_88

-_922

-2117

-21_6

-1735

-200]

-905

-1678

-37

2_2k

2815

k160

3E26

_332

29_9

850

-1106

-1366

-3786

-3109

1855

-16k8

-1727

-1982

-W235

-k367

-k869

-3566

-6118

-3813

-]9kS

-2889

-865

1758

281k

]k21

W706

3615

2638

-]065

7

-5981

-W508

-8180

-lk2k

-2280

-3663

-31k5

-6737

-5682

-732k

-Tk2k

-939k

-6677

-7225

-_230

-2628

188

292W

30k_

5k72

W725

29

-k270

-2051

q

_nom '

deg

0

15

3¢

_5

6G

75

O0

105

12C

135

150

165

180

195

2IC

225

2kC

255

27C

285

300

315

]]C

]kS

(I) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R : 0.3?5 r/R : 0.575 r/R : 0.825

5181

-686k

-5855

5167

1667

5313

10002

_6

_988

3799

-2322

283

1553

-1378

-971

-W178

-11276

-11813

-I_G2

-1500_

-87]6

-7255

-u_O8

-580

-8k82

-12877

-1022k

-22U7

-k282

195_

2Bh9

-k933

-1758

-6170

-_689

591

2393

197C

-2002

-978_

-17381

-19552

-18087

-1k18C

-9o6e

-2523

-_761

-8221

-h18W

1128

2968

1800

123_u

98k8

_2£0

9688

90_

2k88

7WW8

8776

11128

13192

6856

-936

-52_0

-10568

-6216

IOCO

35W_

7912

9160

2888

_nom'

deg

30

_5

60

75

90

105

120

135

150

165

180

195

210

225

2kO

255

270

285

300

315

330

3kS

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at -

r/R = 0.15 r/H = 0.50

1175 1135

539 6

2801 1932

2958 2169

2322 1882

319 -319

501 1C73

256 -297

166 611

955 616

-_5_ -362

220 170

-372 -226

33 362

-1872 -1709

-]205

-23_

-3073

-5728

-390k

-2135

-315k

-2567

-27_0

Pitch-horn

load, Ib

35

168

319

k]8

205

180

10

103

16

_7

-16

8

65

-35

-8k

-221_ -k28

-28k3 -157

-2522 -390

-_6k8 -531

-3067 -390

-1759 -166

-k170 31

-1068 -576

-3990 -81
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TABLE 124

FLIGHT 89, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 25, t = 7.1 SECONDS)

(a) Differential pressures

Ap, lb/sq in., at -

r/R = 0_95 r/R = 0.90 _nom'@nora'

[ deg " x/c= XlC= XlC= XlC= x/c= x/c = XlC = XlC= XlC= XlC= x/c= xlc= xlc = XlC= deg
0.017 Q.090 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

C 9.29 4._k 2.61 1.65 .ek .k3 .2k9 8.75 3.60 2.29 1.79 1.4k .72 .3E7 0

15 8.68 _.78 3.23 2.22 1.30 °37 .091 8.69 3.8h 2.6k 2.05 1.13 .29 .322 15

30 9.82 6.18 3.92 3.01 1.79 .70 .lk2 11.22 6.01 3.83 3.18 2.05 .73 .]k3 30

kE 9.60 8.7k 3.58 2.95 1.73 .62 .075 10.93 8.25 3.79 3.32 2.05 .70 .058 k5

6C 7.15 h.9k 3.T0 2.33 1.12 .37 -.Ck5 8.73 6.07 3.16 2.66 1.52 .kl -.083 60

75 2.18 2.25 2.25 1.21 .38 .19 -.CkO 3.55 1.9k I.k6 1.3k .68 .1_ -.152 75

9C 1.01 1.hl 1.58 .66 .Oh .15 -.C31 1.77 .68 .66 .75 .31 .06 -.161 90

105 1.81 2.02 2.09 .84 .25 .2k -.016 2.67 1.30 1.19 1.15 .53 .17 -.150 105

120 1._1 1.87 1.99 .88 .21 .21 -.010 2.8_ 1.k8 1.2k 1.17 .52 .16 -.150 120

135 2.81 2.5k 2.h7 1.62 .69 .kl .05_ _.06 2.3k 1.97 1.69 .99 .h2 -.061 135

150 3.12 2.68 2._7 1.59 .66 .37 .018 _.75 2.72 2.01 1.81 1.01 .37 -.063 150

165 _.k5 3.k3 2.87 2.07 1.1k .64 .lk6 6.15 3.k7 2.65 2.36 1.51 .67 .072 165

18C 6.59 _.66 3.51 2.k8 1.k6 .71 .158 8.35 h.60 3.3k 2.69 1.83 .75 .136 180

195 7.80 5.03 3.65 2.6k 1.67 .79 .188 9.86 k.8_ 3.61 2.86 1.98 .83 .150 195

210 7.68 k.55 3.2k 2.31 I.kk .65 .15k 10.35 k.56 3.22 2.51 1.73 .68 .127 210

225 6.87 _.07 2.89 2.11 1.36 .63 .156 9.39 k.18 2.92 2.27 1.61 .67 .lk3 225

2kO 7.17 k.17 2.96 2.21 1.51 .73 .217 9.71 h.18 2.91 2.3k 1.70 .Tk .205 2kO

255 9.01 h.28 2.92 2.19 I.k6 .61 .176 6.9] 4.38 3.15 2.78 1.72 .63 .188 255

270 8.k5 _.11 2.87 2.20 1.53 .75 .231 k.57 2.8k 2.56 2.55 2.22 .80 .3kO 270

285 k.9h 3.59 2.60 1.9k 1.k9 .85 .kl9 _.15 2.68 2.2k 2.01 1.76 .95 .k98 285

300 4.10 2.38 1.79 1.15 .99 .6k ._21 k.5_ 2.31 1.62 1.kO 1.28 .7k .288 3C0

_15 k.98 k.21 3.09 2.39 1.86 .89 .3_k 5.31 _.k2 3.26 2.77 2.0k 1.30 .k18 315

330 6.k9 3.2k 2.02 1.31 .72 .51 .215 5.79 2.3k 1.28 .98 .67 .25 .103 330

3k5 8.74 5.13 3.30 2.50 1.70 .61 .269 6.9E 5.19 3.9k 3.32 2.25 .9_ .3_0 3kS

Ap, lb/sq in., at -

_nom' r/R = 0.95 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c ffi X/c = deg

0.017 0.040 0.090 0.130 0.168 0.233 0.335 0.500 0.625 0.769 0.915

0 6._7 k.k3 2.96 2.52 2.06 2.Oh 1.55 1.1_ 1.11 .70 .660 0

15 9.37 5.91 k.10 3.26 2.57 2.25 1.36 .67 .58 .kS .311 15

30 11._6 9.35 5.98 k.3k 3.51 3.02 1.96 1.07 .78 .37 .233 30

kS 11.29 10.53 6.73 k.kk _.55 _.03 1.95 .96 .68 .31 .179 kS

60 9.5_ 8.39 k.k7 3.4_ 2.90 2.W1 1.50 .62 ._7 .15 .033 60

75 3.79 2.87 2.08 1.71 1.37 1.1_ .67 .13 .19 .02 -.0k8 75

90 1.95 1.23 .91 .69 .57 .97 .23 -.10 .05 -.03 -.05k 90

105 3.03 2.20 1.63 1.28 1.05 1.00 .51 .Oh .15 .03 -.0_8 105

120 2.88 2.08 1.57 1.19 .99 1.00 .50 .06 .18 .05 -.03k 120

135 5.13 3.93 2.95 2.27 1.94 I.k9 1.05 .kl .kS .22 .051 135

15C 5.8_ k.k7 3.32 2.k8 1.97 1.6_ 1.1k ._6 .k9 .26 .078 150

165 7.75 5.86 k.20 3.29 2.78 2.32 1.61 .81 .79 ._5 .15_ 165

180 9.82 8.13 _.78 3.83 3.20 2.68 1._2 .9k .87 .k9 .177 180

195 10.8t 9.75 k.95 k.03 3.3k 2.@1 1.92 1.00 .90 .51 .218 195

210 10.�k 7.17 k.50 3.59 2.92 2._7 1.62 .82 .7_ .kC .177 210

225 10.16 5.76 k.03 3.26 2.63 2.26 1.5t .80 .72 .kO .177 225

240 9.18 6.09 k.16 3.32 2.66 2.3k 1.55 .88 .77 .kS .226 2kO

255 3.20 2.82 2.86 2.78 2.50 2.60 1.95 1.20 .89 .6_ .k16 255

27C 2.kO 1.99 1.75 1.71 1.59 1.80 1.35 .88 .88 .57 .kl2 270

285 1.67 1.k5 1.32 1.20 1.06 1.27 1.01 .69 .6k .59 .k30 285

300 5.6k 3.82 2.61 2.1k 1.59 1.51 .92 .53 ._9 .35 .297 300

315 2.31 2.28 2.26 2.29 2.15 2.13 1.87 1.55 1.73 1.12 ._kl 315

330 6.3k _.09 2.57 2,00 1.38 1.2k .66 .39 .30 .12 .076 330

3_5 5.26 5.18 _.77 k.29 _.65 3.21 2.13 1.15 .95 .56 .3h8 3k5
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TABLE 124 - Continued

FLIGHT 89, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 25, t = 7.1 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at-

_om _ r/R = 0.75 r/R = 0.55 @nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0_8 0.23_ 0.335 0,Q_ 0.915 0.017 0v0_Q 0.168 0.283 q.335 0.625 0.915

C

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

2kC

255

270

285

]00

315

330

5.70 3.85 2.98 2.30 1,90

7.01 3.80 2.66 1.99 1.47

8.09 4.57 3.2_ 2.48 1.8]

8.75 4.85 3."6 2.52 1.82

8.50 ].87 2.94 2.1] I.]8

6.67 1.81 1.62 1.23 .75

_.76 .85 .9] .70 .35

3.85 1.38 1.26 .99 .54

5.08 1.44 1.19 .99 .5]

3.92 2.74 2.02 1.69 1.11

5.21 3.k0 2.71 2.00 1.36

6.18 4.21 ].22 2.41 1.73

7.14 k.51 5.40 2.55 1.90

7.71 5.07 3.35 2.48 1.86

7.00 4.72 3.23 2.23 1.64

5.76 4.20 2.95 1.95 1.41

k.54 2.61 2.8h 2.42 2.01

5.33 2.26 2.01 1.5] 1.50

2.29 1.47 1.41 1.13 1.06

1.55 .87 .68 .kS .]7

2.76 2.53 1.75 1.34 .97

3.50 2.60 2.33 1.87 1.76 1.05 .291 .81 .79 .86 .86

].97 2.47 1.64 1.20 .7_ .2] .I0_ 1.5_ .60 .49 .44

5.06 3.65 2.50 1.87 1.38 .60 .I_2 1.78 1.26 1.09 .99

.87 .]kE 2.9] 1.86 1.16 .9] .78

• 56 .1_7 ].63 1.68 1.17 .96 .67

.76 .120 5.57 2.71 1._6 1.53 1.19

• 61 .085 k.87 2.34 1.61 1.34 1.02

.46 .COW h.5k 2.1_ 1.37 1.17 .84

•22 -.058 2.29 1.18 .78 .62 .50

• 11 -.031 1.09 .43 .42 .38 .25

•21 .C2E 1.69 .76 .62 .48 .40

• 22 .025 1.78 .86 .70 .55 .45

• 46 .C85 4.10 2.12 1.k] 1.12 .88

• 5_ .116 3.88 1.99 1.42 1.15 .93

• 78 .18_ k.]8 2.]4 1.64 1.33 1.06

.80 .196 5.]6 2.65 1.85 1.51 1.19

.75 .210 k.80 2.51 1.52 1.46 1.16

• 58 .18_ 3.97 2.15 1.52 1.27 1.06

.5_ .194 2.78 1.22 .83 .60 .50

.67 .2_ 2.37 1.19 .84 .65 .41

.93 .27_ 2.11 1.03 .77 .65 .47

• 55 .312 1.91 .93 .72 .60 .k7

.54 ._60 1.76 .77 .61 .82 .39

.42 .116 I._6 .79 .7] .62 .42

.74

.32

.79

.kO .170 0

.39 .106 15

• 66 .160 ]0

• 56 .102 45

.k4 .066 60

.]2 .081 75

• 22 .05_ 90

.27 .060 105

•]W .097 120

.50 .137 115

• 52 .115 150

.60 .169 165

.65 .155 180

.64 .127 195

• 61 .122 210

.47 .329 225

• 40 .260 240

.37 .I42 255

• 27 .045 270

• 23 .018 285

• 50 .076 ]CO

.54 .189 315

.57 .202 ]]0

.43 .200 3k5

Z_p, lb/sq in., at -

_nom' r/R = 0.40 r/R = 0.25 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0,600 0.910 0,042 0.158 0.300 0,600 0.910

C 1.9] .96 .58 .]5 .128 .27 .12 .08 .06 .016 0

15 1.65 .R7 .52 ._4 .11_ .61 .21 .13 .08 .017 15

30 2.11 1.07 .67 .39 .137 .47 .24 .18 .12 .027 30

kS 1.73 1.09 .70 .40 .138 1.10 .52 .29 .12 .027 45

60 1.76 .98 .55 .29 .087 .82 .]7 .21 .09 .019 60

75 .60 .32 .19 .18 .085 .17 .05 .02 .00 .002 75

90 .69 .35 .21 .19 .087 .47 .19 .10 .05 .C09 90

105 ._k .25 .18 .lq .09_ .]k .17 .10 .06 .025 105

120 1.28 .67 .42 .30 .128 .65 .35 .23 .15 .061 120

155 1.68 .85 .56 ._7 .138 1.14 .56 .]k .15 .CSk 155

150 2.08 1.10 .73 .46 .170 1.34 .68 .43 .21 .071 150

165 2.88 1.45 .88 .hE .158 1.47 .78 .50 .24 .C71 165

180 2.P9 1.50 .92 .52 .177 1.72 .88 .57 .28 .085 180

195 2.54 1.31 .78 .k_ .135 1.32 .96 .45 .21 .079 195

210 1.89 .99 .59 ._] .115 .55 .75 .79 .09 .092 210

225 1.24 .66 .38 .2k .089 .20 .25 .k6 .03 .006 225

240 .88 .49 .27 .19 .069 .16 .1_ .25 .03 .008 240

255 .63 .38 .21 .17 .058 .07 .05 .11 .02 -.C02 255

270 .28 .43 .33 .Ik .0kS .05 .01 .04 .01 -.037 270

285 .11 .18 .17 .26 .059 .05 .02 .02 .00 -.015 285

300 .19 .23 .16 .23 .123 .06 .02 .03 .03 .CO] 300

315 .63 .38 .18 .24 .147 .09 .0] .03 .Oh .008 315

330 .98 .38 .20 .]1 .098 .12 .05 .05 .05 .017 330

3_5 1.08 .66 .59 ._2 .165 .07 .03 .Oh .Oh .015 345
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TABLE 124 - Continued

FLIGHT 89, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FiG. 25, t " ' eEr_n_-_

(b) Section aerodynamic loading

Section aerodynamic loading, ?, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

0 1.33
15 2.35

30 2 • 60
45 k • 50
60 3.27
75 .43
90 1.77

105 1.63
120 5.55
135 5.08

150 6.35

165 7.13

180 8.24

195 6.89

210 5.86

225 2.61

240 1.60

255 .69

270 .18

285 .11
300 .k3
315 .58

330 .83

345 .58

9.36
8.42

10.45

9.96
8.52
3.54

3.91

3.27
6.95
8.79

11.14
13.68

Ik.19
12.15

9.19
6.23
_.58

3.61

3.35

2.85

5.03

4.20

5.14

6.76

12.27
11.95
19.46

16.66
14.30

8.43
4.45

6.44
7.46

14.70
14.65
16.94

19.12
17.82
16.06
10.58

9.34
8.48

7.28
6.13
6.81
9.52
7.76

10.89

27.37

25.75

28.92

29.10
24.02
13.85

8.03
10.12

9.55
17.03

21.33
26.96
29.12
29.86
26.75
23.64

23.67
20.36
I_.00

8.92
1_.71
23.23
13.36

21.70

26.47

26.22

34.92
35.13
26.30

11.35

4.62

8.95
8.78

17.57
19.36

26.95

31.29
33.21
29.82

27.59

27.71

24.32

18.32

13.7_
17.66
26.46
14.89

31.09

25.68
23.00
35.07

37.48
27.73

10.64
4.45
8.29
8.67

15.41

16.36
23.40

29.43
32.35
29.76
27.59

28.75

27.05

25._8

23.95
18.97
31.63
13.77

33.66

23.44
25.41
33.24

35.15
24.13
10.69

6.06
9.54
8.66

14.72

14.63
21.09
26.93
29.86
26.69

24.44
26.20
26.68
27.15
24.45
17.68

27.53
18.69
29.53

Pitch motion

n An, s, deg Bn, s, deg

0 12.494
1 4.6q0
2 .259
3 -.518

-.141
5 -.186

6 .095
7 .204

8 .150
9 .118

10 .000

-9.897

.540

.281

.272

.005

.I04

-.095

-.068

-.222

-.136

10

0s=A0 + E (An, s cos n _nom

n= 1

+ Bn, s sin n _nom)

(c) Harmonic analysis of blade root motions

Flap motion

n an, s, deg

0 3.236
1 1.110
2 -.h37

.255
k .081

5 -.040
6 .124
7 .071
8 .010

9 .047
10 .028

bn, s, deg

-. 198
-.557
-. 146
-.028

• 122

-.010
-.069

.119

.047

.014

10

fls=ao+ Z (an, sC°SntPno m

n= 1

+ bn, s sin n t_nom)

Lag motion

0
I
2
3
4
5

6
7
8
9

10

En, deg Fn, deg

9.852
-.725 .013

-.031 -.041

• 116 -.093
-.003 -.064
-.030 .002

.027 -.003

• 017 -.016
-.035 -.016

-.036 -.013
.014 -.020

i0

=E O+ _ (E n cosnt_no m

n=l

+ F n sin n t_nom)
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TABLE 124 - ConcLuded

FLIGHT 89, COMBINED COLLECTIVE AND CYCLIC PULL-UP FROM LEVEL FLIGHT

(SEE FIG. 25, t = 7.1 SECONDS)

(e) Flapwise bending moment

_nom _

Flapwlse bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.376 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925deg

0

15

30

1.5

60

75
90 I

105

120'

135

150

165

180

195

210

225

2kO

255

270

285

300

315

330

31.5

-1886

3837

7952

3871

31.15

1.190

2172

-3037

5319

622

1317

91.1

2959

1135

371.6

1.179

-575

2070

k509

2606

177

k179

-963

691.9

-206

2665

1.81.3

389k

2723

2186

825

-2071

-578

1238

-92k

1.37

1295

272

2038

21.17

-512

2533

6130

3655

2739

31.1.9

2211

2186

2031.

201.3

31.26

3710

2721

121.8

-12k8

-9

-2938

1175

-IOUO

-521.

-1157

1003

lk19

10k0

1772

3200

6030

51k1.

1.61.7

1211

1.972

-178t

19k7

612

1852

3626

305k

-590

-1951.

-170

-3385

-1687

-638

-1678

-27k6

101.1

-218

-111.1.

2692

31k0

1.151

621.0

k867

-1.6

kC08

-3252

-1323

-566

-2959

1159

2259

-2370

-707

-2801

-1.112

-7Ok3

-1367

-3399

-3153

-2299

-3839

-2k93

21.88

31.91

15k6

61.71.

1.21.8

2kO0

-lk55

-2631.

-_131

-3037

-5783

-2350

-171.3

-3315

-1176

-1.k20

-5236

-7813

-5116

-6370

-5186

-7561.

-61.10

-3096

1093

3371

2k86

k831.

3719

3172

-6798

-361.1.

_J nom

deg

0

15

30

kS

60

75

90

105

120

135

1SO

165

180

195

210

225

21.0

255

27C

285

300

315

330

31.5

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/H = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-395

-617k

22k

79k0

2731

9666

77k5

-127k

6768

3252

12

7599

2112

-2528

1005

-5035

-7770

-I01k7

-16301

-118k0

-76k0

-687k

-3k23

-k091

-120k7

-12715

-8270

2589

-33

5kSk

kkO

-10175

-335k

-558k

1319

3907

3321

-5389

-2865

-11168

-12275

-13k31

-18282

-13301

-9556

-3126

0

-7k56

-3131

-19

3309

5069

16557

85kl

k125

5021

-k883

5037

120k5

I0k13

10781

11373

-1235

-355

-2035

-5603

-883

-1123

3389

I03_9

9581

2765

_J nora'

deg

0

15

30

kS

60

75

90

105

120

135

150

165

180

195

210

225

21.0

255

270

285

300

315

330

3k5

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

-827 637

-Ik01 -202]

3608 3173

1.1.98 3998

I_89 1093

-20 1.05

-11.0 -230

71.0 k1.3

-1012 -616

778 682

-1999 -1517

-567 -318

-806 -756

71.k 382

-lk22 -1683

-2815 -2k13

-210k -250k

-3933 -3135

-3218 -2917

-5021. -k833

-Ik86 -761.

-2266 -3227

-1825 -168k

-2868 -2990

Pitch-horn

load, Ib

-359

55

1.16

56k

288

19

36

35

-kS

-13

-11.0

-119

21

1.8

3

-k12

-177

-365

-379

-289

-289

1.1.

-530

-71
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TABLE 125

FLIGHT 90, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 26, t = 1.8 SECONDS)

(a) Differential pressures

Ap, lb/sq in., at -

Snom' r/R = 0.95 r/R = 0.g0 @nom'

deg x/c = x/c = x/c = XlC = x/c = x/c = x/c = x/c = XlC = XlC = xlc = x/c = x/c = x/c = dsg
0.017 0.090 0,168 0.233 0.335 0.625 0,915 0.017 0,090 0.168 0.233 0.33B 0.625 0.915

0 5.99 k.03 2.75 1.87 1.02

15 3.88 2.97 2.11 1.31. .62

30 2.1.3 2.17 1.75 1.01 .1*k

1.5 2.19 2.08 1.75 .99 .1.1

60 2.39 2.19 1.91 1.12 .1.1.

75 3.22 2.68 2.26 1.31. .53

90 3.79 3.23 2.6k 1.57 .67

105 3.67 3.32 2.66 1.56 .61.

120 2.91 2.81 2.11 1.1.0 .52

135 2.33 2.32 1.78 1.17 .1.2

150 1.8k 1.99 1.62 .97 .35

165 1.70 1.87 1.1.9 .90 .36

180 2.03 2.03 1.51. .96 .1.5

195 2.1.1 2.18 1.55 1.03 .53

210 2.86 2.1.0 1.62 1.12 .65

225 3.1.7 2.63 1.77 1.25 .75

2kO 3.93 2.83 1.89 1.36 .85

255 1..1.2 3.07 2.02 1.1.7 .93

270 k.99 3.37 2.18 1.57 .99

205 5.16 3.k2 2.22 1.58 .96

300 _.60 5.20 2.10 1.50 .91

315 k.71. 3.32 2.20 1.56 .95

330 k.89 3.kl 2.28 1.61 .99

3k5 5.70 3.88 2.58 1.81. 1.10

.1.8 .073 6.k7 3.19 2.2k 1.8k 1.2k .kS .029

.33 .028 k.22 2.10 1.1.6 1.2k

• 29 .022 3.1.9 1.70 1.19 1.05

• 30 .018 3.09 1.50 1.11 .98

• 31 .02k 3.21. 1.65 1.16 1.09

.3k .027 3.9k 1.97 1.35 1.22

• 39 .021. k.62 2.k1. 1.7k 1.56

.37 .021. 1..66 2.52 1.79 1.63

.31. .027 k.15 2.22 1.57 1.kk

• 31 .011. 3.k5 1.81 1.26 1.22

• 28 .016 3.05 1.52 1.01. 1.05

.29 *035 2*98 1.50 1.05 .87

• 3k .055 3.33 1.70 1.16 1.03

0

• 83 .31 -.025 15

.70 .23 -.Ok8 30

• 62 .23 -.061. k5

.71 .26 -.071 60

• 78 .29 -.075 75

.99 .36 -.071 90

.98 .36 -.079 105

• 88 .33 -.077 120

.70 .27 -.077 135

• 63 .26 -.071 150

• 62 .26 -.OkO 165

• 71 .29 -.015 180

• 35 .067 3.73 1.88 1,29 1.12 .76 .33 .01k 195

• kO .083 k.18 2.10 1.1.3 1.19 .85 .38 .OkO 210

.1.3 .097 k.71 2.32 1.58 1.31 .96 .k2 .062 225

.k5 .112 5.19 2.58 1.7k I.kO 1.03 .k6 .071 2kO

• k8 .118 5.66 2.81 1.89 1.51 1.11 .1.8 .075 255

.k9 .112 6.05 2.93 1.96 1.58 1.15 .k9 .077 270

.1.8 .095 5.2k 2.52 1.69 1.59 1.01. .k1* .062 285

• k7 .I05 5.06 2.51 1.68 I.kl 1.03 .1*k .055 300

• k9 .101 5.1.3 2.71 1.8k 1.53 1.10 .k7 .060 315

• 51 .108 5.89 2.95 1.98 1.67 1.17 .50 .073 330

• 5k .110 7.06 3.1.7 2.36 1.92 1.3k .56 .066 3k5

4p, Ib/sq in., at-

t_nom '

deg x/c = x/c =

0.017 0.040

0 7.13 1..62

15 k.92 3.1.0

30 3.80 2.5k

k5 3.k9 2.31,

60 3.55 2.36

75 k.13 2.83

90 k.80 3.1.3

105 5.05 3.68

120 1. .60 3.30

135 3.96 2.68

150 3.59 2.29

165 3.1.8 2.28

180 3.83 2.50

195 1..02 2.65

210 k.38 2.89

225 k.8_ 3.21

2kO 5.36 3.1,9

255 5.81 3.72

270 5.69 3.60

285 k.80 3.10

300 k.66 3.00

315 5.21 3.36

330 5.81 3.79

3k5 7.18 k.68

r/r = 0,85

x/c = x/c : x/c : x/c :
0.000 0.130 0.168 0.233

3.37 2.51 2.01. 1.93

2.1.1 1.72 1.k2 1,1.1

1.86 1.k2 1.03 1.07

1.71 1.31 .97 1.03

1.78 1.36 1.00 1.07

2.06 1.58 1.13 1.16

2.51 1.98 l.k7 1.k1

2.76 2.11 1.52 I.k8

2.k5 1.77 1.kO 1.32

2.11 1.38 1.19 1.11

1.83 1.22 .97 .99

1.77 1.2k .98 .96

1.92 1.3k 1.09 1.06

2.02 1.kk 1.15 1.13

2.12 1.50 1.27 1.2k

2.35 1.79 1.1.I 1.37

2.51 1.95 1.53 1.50

2.69 2.07 1.62 1.58

2.63 1.99 1.58 1.56

2.26 1.70 1.32 1.35

2.20 1.67 1.32 1.37

2.1.8 1.90 1.1.9 1.50

2.73 2.12 1.68 1.65

3.37 2.58 2.07 1.93

x/c : x/c : x/c =
0.335 0.500 0.625

1.22 .58 .51

• 86 .35 .36

• 61 .20 .2k

• 57 .IS .22

• 60 .15 .23

.67 .17 .25

• _3 .26 .31

• 92 .30 .31.

• 82 .25 .30

.70 .19 .26

• 60 .15 .26

• 61 .17 .28

.67 .23 .32

• 71 .28 .3k

.78 .33 .37

• 85 .kO .k2

.93 .1.5 .kk

• 98 .50 .kS

.95 .k9 .k3

• 82 .k2 .39

• 83 .k2 .38

• 93 .1.6 .k2

1.02 .52 .k6

1.22 .63 .53

nom '

x/c = x/c = deg

0 36g 0.915

.25 .OSS 0

.lk .OOk 15

.08 -.021 30

.07 -.029 kS

.08 -.031 60

.09 -.027 75

.lk -.019 90

.15 -.017 105

.13 -.035 120

.11 -.031 135

.12 -.023 150

,13 -.023 165

.17 -.005 180

.18 .000 195

.21 .Otk 210

.23 .033 225

.2k .Ok1 2kO

.2k .Ok5 255

.22 .Ok3 270

.20 .033 285

.19 .036 300

.21 .038 315

.2k .053 330

.27 .065 31.5
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TABLE 125 - Continued

r_'_L_,A'_T'_ n_O, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 26, t = 1.8 SECONDS)

(a) Differential pressures - Concluded

_p, Ib/sq in., at-

_nom' r/R = 0.75

deg x/c = x/c = x/c = x/c =

0.017 0.090 0.168 0.233

o 6.36 3.34 2.44 1.84
15 5.99 2.55 1.97 1,44

30 4.76 1.87 1.51 1.16

_5 3.85 1.75 1._6 1.14

60 3.42 1.77 1.51 1.20

75 _.58 1.95 1.61 1.28

90 4.10 2.33 1.9k 1.k9

105 _.56 2.54 2.13 1.59

120 4,_9 2.kl 2.04 1.51

135 4.11 2.3_ 1.8k 1.39

150 3.85 2.2_ 1.75 1.31

165 3.88 2.24 1.71 1.29

180 4.03 2.12 1.75 1.32

195 4.20 2.17 1.77 1.33

210 4.40 2.28 1.79 1.34

225 4.62 2.43 1.85 1,38

2_0 4.79 2.52 1.90 1.41

255 4.89 2.47 1.85 1.38

270 _.57 2.21 1.66 1.24

285 4.15 2.05 1.55 1.16

300 3.92 1.97 1.52 1.16

315 k. I1 2.24 1.69 1.29

330 4.71 2.67 1.96 1.49

345 5.63 3.13 2.29 1.73

r/R = 0.55 ffnom'

x/c = x/c = x/c = x/c = x/c = x/c = x/e = x/c = x/c = x/c = deg

0.335 0.625 0.915 0.017 O,O_Q 0.168 0.233 0r335 0.6_5 0.915

1.36 .52 .101 3.30 I.U7 1.13 .98 .76 .37 .083 0

1.01 ,38 .060 3.27 I._9 1.10 .94 .72 .33 ,073 15

.76 .28 .046 2.28 .97 .78 .67 .5k .27 .066 30

• 72 .26 .032 2._6 1.08 .83 .70 .56 .29 .077 45

.76 .27 .015 2.68 1.23 .92 .77 .61 .30 .088 60

.79 .29 .039 3.09 1._2 1.05 .88 .69 .34 .099 75

• 95 .36 .075 3.57 1.70 1.23 1.01 .79 .38 .119 90

1.03 .39 .073 3.70 1.79 1.29 1.07 .85 .41 .122 105

1.01 .35 .077 3.65 1.75 1.27 1.06 .85 .39 .123 120

• 92 .32 .065 3.53 1.68 1.23 1.03 .81 .38 .123 135

.86 .31 .082 3.43 1.63 1.21 1.00 .79 .38 .116 150

.87 .33 .09_ 3.46 1.65 1.22 1.02 .80 .38 .120 165

.92 .35 .099 3.46 1.65 1.23 1.03 .80 .38 .100 180

.95 .37 .101 3.41 1.57 1.18 .99 .77 .36 .090 195

.97 .39 .099 3.34 1.47 1.12 .94 .73 .34 .080 210

1.01 .42 .106 2.70 1.33 1.02 .87 .68 .30 .069 225

1.05 .43 .103 2.48 1.15 .90 .78 .60 .27 .054 240

1.02 .41 .079 2.14 .99 .80 .69 .52 .22 .046 255

• 92 .38 .068 1.90 .86 .71 .61 .46 ,19 .029 270

.86 .36 .063 2.03 .76 .65 .56 .43 .19 .027 285

• 85 .36 .068 1.92 ,74 .64 .55 .42 .18 .025 300

• 95 .39 .073 2.25 .89 .71 .62 .47 .21 .034 315

1.12 ._5 .091 2.78 1.15 .88 .75 .55 .25 .052 330

1.29 .50 .085 3.46 1.58 1.16 .96 .71 .33 .074 345

Ap, Ib/sq in., at -

_nom' r/R = 0.40 r/R = 0.25

deg x/c : x/c : x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600

0 1.96 .90 .55 .27 .130 .60 .27 .14 .10

15 1.57 .78 .51 .29 .108 .65 .34 .20 .13

30 1.18 .58 .39 .25 .106 .79 .39 ,22 .11

45 1.30 .63 .44 .27 .1t9 .68 .36 .21 .13

60 1.61 .76 .52 .31 .130 .83 .42 .25 .14

75 1.92 .91 .61 .35 .138 1.02 .52 .30 .16

90 2.15 1.01 .68 .38 .147 1.16 .59 .34 .17

105 2.29 1.08 .72 .40 .152 1.30 .66 .39 .20

120 2.31 1.11 .74 ._1 .156 1.42 .73 .44 .22

135 2.24 1.12 .74 .41 .157 1.45 .76 .46 .23

150 2.16 1.12 .73 .40 .151 1.47 .76 .46 .23

165 2.16 1.09 .72 .40 .145 1.43 .74 .45 .22

180 2.07 1.05 .68 .38 .137 1.29 .66 .41 .21

195 1.88 .96 .62 .35 .128 .96 .57 .34 .18

210 1.64 .84 .54 .31 .121 .85 .60 .26 .15

225 1.34 .70 .45 .25 .111 .24 .33 .kl .07

240 1.05 .59 .39 .22 .107 .11 .14 .21 .13

255 .61 .68 .46 .21 .097 .07 .08 .07 .15

270 .28 .32 .31 .36 .154 .05 .04 .03 .09

285 .23 .23 .19 .20 .Ilk .05 .04 .02 .05

300 .50 .35 ,20 .14 .099 .08 .07 .03 ,05

315 .68 .36 ,24 .17 .092 .15 .13 .05 .07

330 .90 .47 .30 .20 .096 ,25 .22 .08 .08

_45 1.28 .64 .41 .26 .112 .26 .15 .10 .09

_iIoln y

x/c = deg
0.910

.008 0

• 027 15

.019 30

.026 45

• 032 60

• 033 75

.039 90

• 047 lOS

.056 120

•058 135

• 055 150

• 056 165

• 059 180

• 058 195

• 061 210

• 050 225

• 016 240

•022 255

.025 270

.083 285

• 047 300

•020 315

• 015 330

•012 345
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TABLE 125 - Continued

FLIGHT 90, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 26, t = 1.8 SECONDS)

(b) Section aerodynamic loading

3
15

50
45
60
75
90

105
120

135
150
165
180
195
210
225

240
255
270
285
300
315

350
31,,5

Section aerodynamic loading, l, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.S5 r/R = 0.90 r/R = 0.g5

2.52
3.16

3.k6
3.30
3.92
k.66
S.26
5.96
6.59

6.81
6.85
6.68
6.11
_.98
k.k2
3.02

1.99
1.kb,

.88

.83

.844
1.12

1.59
1.56

8.75
7.79
6.16

6.78
8.06
9.39

10.37
11.02
11.22

11.1k
10.944
10.80
10.33

9.37

8.27
6.85
5.77
5.38
k.80
3.01
3.27

3.88

4.81
6.56

11.445
11.02

8.00
8.61
9.k3

10.76
12.k3
13.10
12.91

12.k6
12.22
12.31
12.2_

11.75
11.15

9.89
8.79

7.59
6.6k
6.3_
6.17

7.06
8.70

11.36

21.50
17.13

13.08
11.86
11.88
12.73
15.25

16.59
15.95
14.71
lk. O0
1_.17

lU,. 4444
lk.88
15.441
16.19
16.70
16.33
lk.82

13.77
13.k8
lk.80
17.27
20.01

20.944
lk.60
10.68

9.91
10.30
11.644
144.29

15.39
13.79
11.77
10.447
10.442

11.57
12.26
13.36
144.81
16.10
17.06
16.66

1_.28
144. lk
15.75
17.447
21.15

20.26
13.16
10.65

9.57
10.50
12.16
15.19

15.33
13.65
11.09

9.72
9.6k

10.95
12.22
13.70
15.35
16.86
18.15
18.92
16.61

16.442
17.67
19o06
22.16

21.15
!11.61

10.90
10.50
11.31
13.69
16.25

16.08
13.4444
11.20

9.65
9.344

10.52

11.446
12.93
144.53
15.90
17.27
18.6k
18.63
17.56
18.19

18.88
21.18

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0

I

2

3

5

6
7

8

9

10

8.213
.903

-.018
.218
.01_5

.005

.009

.000

.000

-.018
.000

-2.175
-.005
-.0_5

-.050
.0144

.OOS

.018

.005

.005

.OOO

I0

8s=A0 + _- IAn,s cos n_no m

n=1

+ Bn, s sin n _nom _/

Flap motlon

an, s, deg bn,s, deg

0 3.702
1 -.632

2 .265
3 -.l_k

-.053
5 -.057
6 .012
7 -.008

8 .022
9 .008

10 .0044

-1.3k7

• 128
.055

-.OOk
-.063
-.008
-. 011_

.014

.000

.006

10

/3s:ao + _- (an, sC°Snt_no m

n= 1

+ bn, s sin n qJnom)

Lag motion

n En, deg Fn, deg

I0

:E 0 + _-- (E n cosnd/no m

n= 1

+ F n sin n qJnom)
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TABLE 125 - Concluded

FLIGHT 90, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 26, t = 1.8 SECONDS)

(e) Flapwise bending moment

_nom'

deg

0

15

3O

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

J45

_nom,

deg

o

15

30

45

60

75

90

lO5

120

135

15o

165

18o

195

210

225

240

285

270

285

300

315

330

345

r/R = 0.150

93

59

-397

-3600

-1970

960

-40_

-1024

-796

-1229

-864

-249

-1856

-1514

33_

838

424

717

-44

-203

150

-773

-921

-796

r/R = 0.275

479

611

-9qe

-2384

-1502

-264

-512

-1823

-2533

-2244

-|832

-22li

-2888

-2516

-924

Flapwise bending moment, in-lb, at -

r/R = 0.375

-398
-27

-1672

-2694

-2287

-1609

-1121

-2495

-3435

-3209

-2983

-3761

-4086

-3598

-2016

r/R = 0.450

-1055

-1466

-2324

-2858

-2858

-2420

-2_19
-3183

-3917

-4C60

-4242

-4929

-509t

-450g

-3126

619

974

1089

123_

1353

1353

677

99

107

63

1040

1094

1573

1953

1618

994

-27

-407

r/R : 0.575

-7979

-3630

-3471

-2407

-2911

-4272

-4404

-3727

-4202

-4818

-5751

-6481

-6067

-53LI

-4985

r/R = 0.650

-5828

-5938

-4863

-2405

-3739

-6157

-6127

-5092

-5132

-5987

-7938

-8485

-7341

-6793

-6744

r/R = 0.800 r/R = 0.925

-1008

547

1148

1673

t931

1425

681

-416

-1055

(f) Chordwise bending moment

Chordwiee bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-3515

-1236

471

1527

1351

313

-479

-1421

-2618

-5480

-3211

-654

938

351

-923

-2187

-3311

-4505

-[1744

-10800

-7870

-6063

-5265

-5802

-4532

-2335

-88

tO

742

2289

1621

1214

-886

-4793

-7007

-7821

-9T42

-I1940

-1229e

-12298

-11386

-10344

(g) Blade torsional moment and pltch-horn lord

-10712

-9784

-8433

-7977

-r310

-7977

-7212

-6561

-4542

-3061

-2035

-635

-928

-1270

-3696

-6431

-9784

-12194

-12780

-13073

°11608

-II347

-10924

-10615

2714

2682

2522

3242

2682

3018

2954

3626

3946

6138

7082

6986

7978

6938

6314

5194

3162

362

[22

1450

1530

2538

2522

2026

nom '

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

3O0

315

330

345

Torsional moment, In-lb, at-

r/R = 0.15 r/R = 0.50

898 283

565 109

30 -336

137 -222

414 -42

608 66

910 326

853 269

481 53

282 -180

4 -424

-279 -629

-324 -620

-344 -611

-295 -744

-127 -569

-30 -467

-61 -401

-403 -337

-724 -750

-462 -604

-167 -389

-13 -379

578 234

Pitch-horn

load, Ib

179

146

66

62

103

129

150

130

81

37

-8

-31

--39

-46

-34

-8

6

8

-8

-23

5

40

82

132
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TABLE 126

FLIGHT 90, PULL OUT STARTING FROM AUTOROTATION

(SEE FIG. 26, t = 7.9 SECONDS)

(&) Differential pressuree

Ap, lb/sq in., at-

_nom' r/R = 0.95 r/R = 0.90 _/nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0,017 0.090 0.108 0.233 0,_3_ 0.62_ 0.915 0.017 0.090 0.168 0.233 0.336 0.625 0.915

0

15

30

k5

60

75

90

105

120

135

150

165

180

7.15 _.88 3.k8 2,33 1.29

k.97 3.79 2.88 1.81 .82

3.51 2.86 2.32 I.k3 .62

3.18 2.67 2.27 1.36 .59

3.31 2.79 2.38 I.k7 .66

k.58 3.58 2.88 1.Tk .82

5.5k k.35 3.5k 2.18 1.10

6.58 5.33 k.01 2.k9 1.27

6.23 5.12 3.73 2.k2 1.20

5.21 k.35 3.15 2.12 1.01

k.16 3.53 2.61 1.76 .81

3.55 3.01 2.30 1.51 .72

3.k9 2.89 2.21 1.kk .71

195 3.71 2.96 2.12 1.k8 .77

210 k. Ok 3.07 2.17 1.53 .8k

225 k.62 3.3k 2.30 1.63 .97

2kO 5.32 3.86 2.52 1.82 1.11

255 6.15 k.07 2.76 2.00 1.2k

270 6.80 k.35 2.93 2.11 1.29

285 6.19 k.03 2.69 1.92 1.13

300 5._2 3.83 2.60 1.85 1.10

315 5.7k 3.95 2.73 1.9k 1.15

330 6.33 k.32 2.95 2.11 1.25

3k5 7.39 k.8k 3.30 2.3k 1.30

.62 .087 8.58 k.29 3.06 2.k7 1.67 .69 .055 O

.kk .Ok1 6.k9 3.2k 2.22 1.82 1.21 .k6 -.015 15

• 36 .028 k.68 2.38 1.69 !.k5 .93 .33 -.037 30

.37 .031 k.31 2.19 1.5k 1.3k .87 .35 -.Ok6 kS

.kO .Ok2 k.k9 2.36 1.65 1.k7 .96 .kO -.037 60

• kS .059 5.k3 2.86 2.02 1.76 1.12 .kk -.029 75

.55 .069 6.56 3.58 2.62 2.22 1.k2

• 59 .073 7.39 k.09 3.01 2.57 1.61

• 56 .067 7.53 k.16 3.Ok 2.56 1.58

.51 .061 6.6k 3.kk 2.59 2.18 1.36

.k3 .055 5.52 2.97 2.10 1.8k 1.12

• k2 .055 k.9O 2.60 1.85 1.67 1.05

.k2 .067 k.91 2.58 1.77 1.61 i.O0

.kS .073 5.21 2.62 1.90 1.57 1.05

.k6 .085 5.k8 2.73 1.98 1.61 1.13

• 51 .11k 6.05 3.08 2.12 1.75 1.23

• 58 .12k 6.87 3. k9 2.39 1.92 1.35

• 62 .Ik2 7.69 3.76 2.65 2.10 1.k9

• 61 .126 7.k6 3.70 2.57 2.07 1.k6

o57 .11k 6.55 3.27 2.25 1.83 1,28

.57 .ilk 6.36 3.16 2.18 1.81 1.25

.58 .128 6.7k 3.k2 2.39 1.99 1.39

.6k .12k 7.95 3.98 2.73 2.23 1.53

.6_ .118 8.63 k.31 3.03 2.k5 1.68

.57 -.OIk 90

• 63 -.011 105

.61 -.025 120

• 5| -.035 135

.kS -.037 150

.k3 -.022 165

• _2 -.005 180

.k6 .015 195

• k8 .OkO 210

• 5_ .06k 225
• 61 .08k 2kO

• 6k .099 255

.62 .088 270

.58 .077 285

• 57 .075 300

• 60 .075 315

.65 .097 330

.69 .093 3k5

Ap, lb/eq in., at -

_noEn,

deg

r/a = 085

xlc= x/c= xlc= xlc= x/c= xlc=
0.017 0.040 0.090 0.130 0.168 0.233

0 10.15 6.k2 k.59 3.k9 2.8k

15 6.27 k.57 3.21 2.39 1.98

30 5.36 3.78 2.68 1.8k !.60

kS _.86 3.k6 2.51 1.96 1.kk

60 5.09 3.60 2.67 2.05 1.58

75 6.1k k.kO 3.12 2.19 1.8k

90 7.12 5.37 3.79 2.7k 2.35

105 8.11 6.08 k.31 3.16 2.65

120 8.23 6.11 k.31 3.19 2.65

135 7.21 5.2k 3.82 2.77 2.3k

150 6.10 k.3k 3.31 2.kl 1.98

165 5.71 k. O0 3.00 2.1k 1.81

180 5.75 k. O3 2.97 2.18 1.78

195 6.Ok k.20 3.02 2.26 1.83

210 6.29 k.29 3.10 2.35 1.92

225 6.89 k.59 3.3k 2.k8 2.02

2kO 7.66 k.98 3.61 2.7k 2.25

255 8.07 5.32 3.75 2.8k 2.31

270 7.25 k.66 3.ki 2.61 2.11

285 6.kO k.25 3.21 2.3k 1.90

300 6.59 k.3k 3.23 2.kO 1.93

315 7.k2 k.83 3.55 2.70 2.17

330 9.23 5,85 k.ll 3.1k 2.57

3k5 10.09 6.38 k._8 3.kl 2.79

2.5k

1 • 88

1.5k

1.kk

1.55

1.71

2.10

2.33

2.35

2.0 _,

1.73

1.60

1.63

1.68

1.7k

1.86

2.0 b,

2.12

1.97

1.79

1.83

2.02

2.31

2.S0

x/c= x/c: x/c=
0.335 0.500 0.625

1.6k .8k .72

1.20 .55 .51

.92 .38 .kO

_86 .31 .36

.9k .3k .39

1.06 .kO .k2

1.30 .53 .5k

1.k8 .6k .61

1.52 .6k .62

1.35 .55 .5k

1.16 .k6 .k9

1.05 .kl .k6

1.06 .kS .k8

1.10 .k9 .52

I.lk .52 .5k

1.22 .59 .57

1.33 .70 .63

1.37 .73 .65

1.28 .67 .61

1.1k .63 .5k

1.18 .62 .56

1.30 .70 .62

1.62 .78 .68

1.60 .86 .71

noz_ '

x/c = x/c = deg

0.769 0.915

• 38 .131 0

• 25 .Ok9 15

• I ? .020 30

.15 .010 k5

.17 .018 60

• 19 .026 75

.27 .Ok5 90

• 31 .051 105

• 31 .051 120

• 27 .036 135

.2k .033 150

.2k .Ok1 165

.27 .Ok3 180

.28 .Ok6 195

• 29 .061 210

• 33 .079 225

• 35 .096 2kO

• 35 .096 255

• 33 .090 270

• 29 .076 285

.30 .086 300

.33 .098 315

.36 .117 330

.37 .120 3k5
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TABLE 126 - Continued

FLIGHT 90, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 26, t = 7.9 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at-

@nom' r/R = 0.75

deg x/c = x/c = x/c = xlc = xlc = xlc = xlc =

0.017 0.090 0,I_8 0.3_ 0,335 0.625 0.915

0 7.90 k.32 3.11 2.34 1.69 .66 .108

15 7.94 3.69 2.77 2.03 1.41 .54 .079

30 6.71 2.60 2.09 1.55 1.06 .kO .039

_S 5.80 2.kk 1.98 I.SO 1.00 .37 .042

60 5.10 2.k0 2.00 1.51 1.02 .kO .068

75 _.91 2.59 2.13 1.65 1.11 .43 .077

90 5.36 3.09 2.48 1.90 1.29 .53 .122

105 5.96 3.52 2.80 2.12 1.45 .59 .134

120 6.50 3.65 2.90 2.17 1.52 .58 .113

135 6.52 3.34 2.70 2.01 1.kl .53 .116

150 6.12 3.05 2.50 1.85 1.30 .49 .113

165 S.65 2.82 2.32 1.74 1.22 .47 .110

180 5.53 2.85 2.29 1.71 1.22 .48 .122

195 5.62 2.90 2.28 1.73 1.23 .49 .116

210 5.71 2.95 2.26 1.70 1.25 .49 .127

225 5.86 3.01 2.29 1.73 1.29 .52 .127

2_0 6.11 3.12 2.36 t.77 1.34 .56 .130

255 6.31 3.13 2.3_ 1.75 1.33 .$7 .106

270 6.21 3.01 2.25 1.69 1.25 .51 .099

285 5.88 2.78 2.09 1.57 1.15 .46 .096

300 5.41 2.67 2.05 1.S_ 1.14 .47 .101

315 5.57 2.95 2.08 1.69 1.28 .54 .106

330 6.25 3.49 2.27 1.96 1.49 .61 .116

3_5 ?.03 3.9k 2.87 2.17 1.65 .65 .132

r/R = 0.55 @nora'

XlC = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.233 0,_35 0.825 0.915

5.27 2.52 1.76 1.43 1.10 .47 .131 0

5.02 2.22 1.60 1.36 1.05 .51 .113 15

3._9 1.66 1.23 1.01 .82 .43 .110 30

3.48 1.65 1.21 1.01 .80 .40 .108 _5

3.60 1.73 1.27 I.06 .83 .43 .120 60

k.06 1.97 1.41 1.15 .92 .46 .133 75

k.60 2.26 1.61 1.32 1.02 .51 .151 90

4.95 2.45 1.74 1.41 1.12 .57 .154 105

4.99 2.46 1.79 1.42 1.13 .54 .157 120

4.81 2.35 1.67 1.37 1.09 .52 .148 135

4.47 2.18 1.57 1.29 1.02 .49 .lkk ISO

k.28 2.09 1.51 1.26 .99 .46 .135 165

k.26 2.06 1.51 1.24 .98 .48 .150 180

4.28 1.98 1.46 1.21 .96 .46 .128 195

4.22 1.90 1._0 1.15 .92 .kk .120 210

3.58 1.81 1.35 1.12 .89 .42 .110 225

3.50 1.75 1.29 1.08 .85 .42 .103 240

3.27 1.59 1.20 1.01 .79 .38 .087 255

2.98 1.45 1.10 .92 .72 .36 .073 270

2.89 1.35 1.03 .87 .68 .33 .066 285

3.04 1.37 1.05 .88 .68 .32 .067 300

3.28 1.61 1.19 1.02 .74 .35 .084 315

3.92 1.95 1.41 1.16 .89 .41 .113 330

k.52 2.17 1.56 1.27 .96 .39 .161 3_5

&p, Ib/sq in., at -

Snore' r/R = 0,40 r/R = 0.25 Snore'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0,300 0.600 0.910 0.042 0.158 0.300 0,600 0.910

0 2.45 1.15 .74 .38 .165 1.06 .81 .55 .24 .OkO 0

15 2.20 1.09 .70 .]5 .159 1.66 .78 .45 .23 .057 15

30 1.74 .89 .60 .34 .121 1.31 .67 .39 .17 .050 30

_5 1.85 .93 .62 .36 .139 .99 .53 .33 .18 .030 kS

60 2.13 1.05 .70 .39 .157 1.21 .63 .38 .20 .043 60

75 2.39 1.20 .80 .44 .165 1.42 .73 .44 .22 .051 75

90 2.65 1.34 .88 .47 .167 1.58 .80 .48 .24 .054 90

105 2.75 1.38 .91 .48 .177 1.67 .85 .51 .25 .057 105

120 2.79 1.k0 .92 .48 .174 1.71 .88 .53 .26 .063 120

135 2.76 1.37 .90 .47 .174 1.74 .88 .53 .26 .059 135

150 2.63 1.32 .86 .45 .165 1.67 .85 .52 .25 .058 150

165 2.S0 1.25 .82 .44 .155 1.57 .80 .48 .24 .059 165

180 2._7 1.19 .78 ._2 .151 1.38 .71 .kk .21 .059 180

195 2.22 1.11 .72 .39 .143 I.Ik .62 .39 .19 .068 195

210 2.01 1.02 .66 .IS .137 .93 .77 .31 .17 .079 210

225 1.80 .92 .59 .32 .134 .29 .41 .49 .lk .062 225

240 1.56 .80 .52 .29 .135 .17 .18 .19 .23 .Ok_ 240

255 1._0 .93 .67 .30 .133 .15 .12 .11 .19 .085 255

270 .56 .55 .52 ._2 .182 .13 .11 .08 .07 .183 270

285 .76 .61 .31 .18 .132 .17 .16 .10 .08 .047 285

300 .95 .45 .38 .22 .078 .22 .22 .16 .07 .023 300

_15 1.16 .56 .43 .21 .119 .26 .24 .18 .12 .038 315

530 1._6 .71 .50 .27 .125 ._5 .43 .33 .19 .033 330

345 1.99 .94 .71 .30 .I47 .61 .58 .59 .13 .023 345
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TABLE 126 - Continued

FUGHT 90, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 26, t = 7.9 SECONDS)

(b) Section aerodynamic loading

_fiom,

aeg

0
15

30
45
60
75

90
105

120
135
150
165

180
195
210
225
24O
255
27O
285

300
315
330
345

Section aerodynamic loading, Z, lb/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R ffi 0.90 r/R = 0.95

6.60
7.22

5.85

6.83

5.71

6.61

7.23
7.66

7.92

7.95

7.68
7.21

6.46
5.65

5.17
3.99
2.72

2.26

1.75

1.57

1.78

2.33
3.87
4.92

11.41

10.54

8.92

9.41
10.63

11.93

13.08

13.50

13.65

13.42

17.36
16.48
12.63
12.38
12.98

14e60
16.29
17.66
17.64
16.93

27.11
23.93
18.17
16.79
16.57
17.49

20.44
22.95
23.79
22.37

29.10
19.91
16.09
14.78
15.90

18.31

22.42
25.46
25.73
22.62

27.49
19.93
14.70

13.81
15.06
17.89
22.60
25.59

25.59
21.79

12.82
12.27
11.66
10.84

9.90

8.94
7.92
7.82
6.25
4.90

5.26
6.04
7.38
9.67

15.81

15.18
15.26
14.81
14.27
13.36

12.93
11.87
10.92
10.23
10.39
11.60

13.80
15.12

20.74
19.37

19.33
19.53
19.72
20.24
21.13

21.17
20.16
18.69
18.19
19.68
22.50

25.41

19.47 18.26
17.96 16.61

18.10 16.23
18.84 17.12
19.56 18.03
21.07 19.97
23.14 22.45
24.03 24.60
22.09 23.98

19.90 21.28
20.36 20.71
22.67 22.39
26.93 25.47
28.58 27.68

26.16
19.22
14.73

14.06
15.00
18.69
23.22
26.88

25.52
21.76
17.81
15.71

15.36
15.87

16.73

18.58
21.10
23.16
24.41

22.25
21.14
22.07

24.04
26.56

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
I

2
3
4
5

6
7
8

9

I0

8.631

1.062

-.141

.191

.054

-.054

.009

-.018
.000

-.009

.000

-2.756
-.141

-.068
-.032
-.036
-.005

.000

.000

.000
-.005

I0

Os=AO+ I (An, s c°s n_nom

n= 1

+ Bn, s sin n _nom)

Flap motion

an, s, deg bn, s, deg

0
I
2

3
4

5
6
7
8
9

I0

6.698
.946
.239

-.146
-.071
-.036

.032

.008
-.004
-.004

.004

-1.249

.273
-.030

.022
-.117
-.032

-.034
-.022
-.016
-.002

10

fls =ao+ I (an, s c°sn_nom

n= 1

+ bn, s sin n _'nom)

Lag m_ion

n En, deg Fn, deg

10

_ :E0+ _- (EncoSn_nom

n= i

+ F n sin n t_nom)
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TABLE 126 - Concluded

FLIGHT 90, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 26, t = 7.9 SECONDS)

(e) Flapwise bending moment

_nom'

deg

o

15

3O

45

6O

75

9O

105

120

135

150

165

180

195

2tO

225

24O

255

27O

285

30O

315

33O

345

Flapwise bending moment, in-lb, at -

p.

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

-652

-184

-481

-2726

-2145

55

488

-458

-526

-458

-218

488

-412

-914

-298

1093

ll61

967

682

295

454

340

-173

-652

-355

-41

-891

-2500

-2178

-586

-173

-883

-1749

-823

-434

-1600

-2667

-2703

-1528

-1049

-1410

-2459

-1681

-1853

-2921

-2959

-3131

-2444

-1967

-2196

-2854

-3795

-4895

-4728

-3443

-2985

-3593

-3751

-3241

-3117

-1741

-1229

-1196

-1832

-2203

-1419

215

1056

1163

1279

1444

1403

1262

322

-380

-2468

-1926

-2296

-2866

-3218

-2359

-786

642

1040

I501

2016

1889

1437

72

-660

-3122

-3064

-3560

-4209

-4171

-3293

-1920

-164

828

1181

1706

1696

675

-737

-1357

-3566

-4473

-5212

-5520

-4992

-4596

-3830

-2176

-345

790

895

579

-891

-2422

-3205

-6654

-7570

-6445

-4475

-3560

-5132

-5779

-5211

-4505

-4784

-6525

-7530

-7420

-6485

-6376

-5878

-4396

-2008

-37

112

-1142

-2764

-4495

-5848

nom,

deg

o

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-12204

-13523

-I1341

-I0071

-8264

-5952

-6001

-4015

-645

983

1553

2334

3034

2953

1129

-1361

-4927

-7711

-8557

-10299

-13588

-12578

-II032

-12627

-10484

-11298

-9214

-8970

-7798

-7456

-6903

-6528

-5258

-3614

-2051

16

1221

163

-1954

-5503

-8319

-10826

-12861

-12047

-12340

-9898

-I0045

-10142

3123

2931

1667

3363

3555

3315

4131

4115

3875

5315

7379

8851

9411

8803

7027

5219

3699

1955

723

723

3379

3747

4883

4787

(g) Blade torsional moment and pitch-horn load

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

3t5

330

345

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

775 741

931 414

425 42

40 -258

96 -145

584 I17

999 446

1244 628

1242

Pitch-horn

load, Ib

168

210

123

74

82

130

188

187

628 156

912 310

433 -78

22 -472

-102 -390

-83 -384

-222 -501

-207 -506

-73 -315

45 0

-200 -65

-717 -622

-600 -629

-404 -313

-9 0

447 572

I00

35

-2

-16

-23

-38

-28

0

16

I0

-13

5

45

92

149

631



TABLE 127

FLIGHT 91, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 27, t = 5.0 SECONDS)

(a) Differential preenuree

Ap, lb/sq in., at-

_nom' r/R = 0.95

des x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 0.090 0.188 0.233 0.335 0,825 0.915

0 6.19 k.ll 2.7k 1.90 1.06

15 k.10 3.09 2.17 1.3k .57

30 2.55 2.13 1.70 .97 .k2

k5 2.09 2.03 1.70 .96 .38

60 2.19 2.12 1.8k 1.07 .k2

75 3.Ok 2.60 2.18 1.28 .51

90 3,Tk 3,23 2,65 1.58 .70

105 3.9k 3. k6 2.77 1.63 .67

120 3.33 3.08 2.27 I._7 .57

135 2.58 2.53 1.91 1.25 .kk

150 2.13 2.16 1.72 1.05 .38

165 1.87 2.01 1.59 .96 .kO

180 2.11 2.08 1.58 .98 .k7

195 2.kk 2.23 1.60 1.06 .5k

210 2.90 2.kk 1.65 1.13 .66

225 3,k3 2,71 1,78 1,25 ,76

2kO 3.90 2.86 1.91 1.36 .85

255 k.57 3.08 2.03 1.k7 .93

270 k.89 3.33 2,18 1.58 1.00

285 5.28 3.50 2.26 1.61 .96

300 k.55 3.20 2.09 1.k9 .91

515 k.57 3.2k 2.16 1.53 .92

330 k.63 3.3k 2.23 1.58 .97

3k5 5.k6 3.96 2.51 1.79 1.08

.k9 .079

• 32 .022

• 28 .018

• 28 .OIk

• 31 .022

• 3k .028

.hi .02k

• 39 .028

• 36 .031

.32 .022

• 31 .020

• 32 .039

.3k .055

• 37 .073

.kO .087

.k3 .101

• k6 .108

• k8 .116

.k9 .12k

.k8 .095

• k6 .100

.k8 .100

• 50 .I08

• 53 .110

r/R = 0.90 #nora'

XlC = x/c - x/c = x/c = Xlc ffi X/C - x/c = dig
0,0|7 O,O_O 0.168 0.233 0.33fi 0.625 0.915

6.5k 3.29 2.35 1.91 1.31 .53 .037 0

k.2O 2.10 1.5k 1.21 ,82 .30 -.025 15

3.38 1.62 1.t9 1.02 .65 .23 -.057 30

3.01 1.k6 1.10 .98 ._O .23 -.071 k5

3.12 1.58 1.16 1.08 .70 .26 -.071 60

5.92 1.96 1.37 1.2k .78 .30 -o071 75

k.66 2.k9 1.81 1.60 1.00 .39 -.057 90

_o87 2.63 1.90 1.70 1.02 .39 -.073 105

k.kO 2.kl 1.69 1.55 .93 .36 -.073 120

3.69 1.95 1.37 1o31 .76 .30 -.068 135

3.23 1.66 1.16 I.Ik .68 .28 -.066 150

3.17 1.62 I.!k 1.05 .67 .30 -.035 165

3.k3 i.76 1.23 1.09 .71 ,32 -.011 180

3=81 1.93 1.32 1.17 .79 .35 .020 195

k.23 2.12 1.k8 1.2k .89 .kO .Ok6 210

k,T6 2.38 1,63 1.3k ,98 .kk .062 225

5.19 2.63 1.77 I.k3 1.06 .k7 .071 2kO

5.73 2.83 1.93 1.53 1.12 ,k9 .06k 255

6.10 2.99 1.99 t.61 1.18 °50 .082 270

5.17 2.57 1.73 I.k2 1.02 .k6 .066 285

5.02 2.51 1.69 !._0 1.02 .k5 .Obk 300

5.29 2.67 1.82 1.52 1.09 .k7 .062 315

5.8k 2.9k 1.99 1.67 !.18 .51 .075 330

6.86 3.kl 2.36 1.92 1.3k 055 .068 3k5

Ap, lb/sq in., at-

_ nozz'l '

deg X/c - x/c =

0.017 0.040

0 6.8k k.k8 3.29 2.kO 1.97

15 k.63 3.20 2.32 1.62 1.36

30 3.77 2.56 1.88 1.k3 1.Ok

k5 3.56 2.3k 1.78 1.31 .96

60 3.66 2.39 1.83 1.39 1.02

75 k. 26 2.89 2.13 1.63 1 • 18

90 k.98 3.58 2.6k 2.07 1.5k

I05 5.33 3.86 2.90 2.21 1.62

120 k.91 3.50 2.68 1.90 I.I_8

135 k.28 2.93 2.31 1.5k 1.31

150 3.91 2.57 2.011 1.39 1.09

165 5.85 2.53 2.00 1.37 1.09

180 k. O8 2.67 2.07 I.k6 1.17

195 k.36 2.88 2.19 1.56 1.25

210 k.71 3.13 2.32 1.75 1.37

225 5.17 3.k2 2.5k 1.89 1.51

2kO 5.6k 3.68 2.72 2.06 1.62

255 6.09 3.92 2.8k 2.17 1,71

270 5.82 3.T5 2.77 2.06 1.63

285 5.06 3.20 2.k,k 1.78 1.kO

300 k.79 3.13 2.32 1.72 1.36

315 5.29 3.k7 2.58 1.9k 1 .SV,

330 5.98 3.86 2.85 2.17 1.72

3k5 7.29 k.72 3.k3 2.61 2.09

r/R = 0.85

x/c= x/c= x/c= x/c=
0.090 0.130 0.168 0.233

x/c- x/c= x/c = x/cffi
0.335 0.500

_rtom '

x/c = deg

0.625 0.769 0.915

1.86 1.18 .57 .52

1.36 .83 .35 .35

1.09 .60 .20 .25

t.Ok .56 .15 .23

1.09 .60 .16 .25

1.21 .68 .19 .27

1.k7 .87 .28 .35

1.55 .96 .33 .37

I.k2 .88 .28 .3k

1.23 .77 .23 .51

1.10 .68 .19 .29

1.06 .67 .21 .32

1.1_ .72 .25 .35

1.22 .78 .31 .39

1.32 .8_ .38 ._2

I.kb .91 .kk .k6

1.57 .98 .k8 .k8

1.65 1.05 .53 .k9

1.59 .99 .51 .k7

1.ki .86 .kS .k2

I.kO .86 .k3 .k2

1.5k .95 .k7 .kS

1.68 l.Ok .53 .k9

1.96 1.23 .6k .55

,26 ,057 0

.15 .012 15

.09 -.017 30

.08 -.027 kS

.09 -.021 60

.I0 -.021 75

.15 -.009 90

.17 -.009 105

.15 -.023 120

.tk -.021 135

.13 -.019 150

.15 -.011 165

.18 .0OO 180

.21 .OIk 195

.23 .028 210

.26 .051 225

.27 ,063 2_0

.27 .059 255

.25 .057 270

• 22 ,Ok7 285

,22 .Ok? 300

.23 .051 515

.25 .069 330

.29 .077 3k5
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TABLE 127 - Continued

FLIGHT 91, PULL-OUT STARTING FROM AlYrOROTATION

(SEE FIG. 27, t = 5.0 SECONDS)

(a) Differential pressures - Concluded

Ap, Ib/sq in., at -

_nom' r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0

15

3O

LI5

60

75

90

105

120

I_5

150

165

180

195

210

225

2_0

255

27O

285

30O

315

330

3_5

0.017 0.090 0.168 0.239 0,335 0.625 0.915 0.017 0,090 0.168 0.233 0,335 0.625 0.915

6.26 3.33 2._7 1.83 1.33

5.76 2.55 1.97 1.k5 1.00

_.62 1.Sk 1.50 1.1k .75

3.75 1.72 1.kk 1.12 .73

3.37 1.76 1.50 1.19 .76

5.59 1.9k 1.6_ 1.28 .81

_.13 2.36 1.97 1.52 .96

_.63 2.59 2.17 1.63 1.05

k.58 2._7 2.08 1.55 I.gk

k.27 2.k1 1.92 I.kk .97

_.07 2.35 1.83 1.36 .91

k.05 2.3k 1.78 1.3k .93

k.20 2.15 1.79 1.35 .95

4.33 2.25 1.81 1.35 .97

k.55 2.38 1.83 1.38 1.01

_.76 2._9 1.88 1.k2 1.05

4.97 2.58 1.92 1.k_ 1.07

4.97 2.50 1.87 I.kO 1.Ok

_.61 2.23 1.69 1.25 .9k

k.23 2.08 1.58 1.18 .88

3.95 1.97 1.52 1.15 .86

_.12 2.2_ 1.69 1.29 .96

k.68 2.65 1.97 1.k8 1.12

5.60 3.13 2.30 1.73 1.29

• 51 .086

• 37 .051

• 27 .029

• 26 .027

• 28 .015

• 30 .0kl

• 37 .079

.39 .075

• 37 .077

• 3k .077

.33 .08k

• 35 .096

• 36 .100

• 39 .098

3.21 1._5 1.11 .96 .76

3.19 1.46 1.09 .91 .70

2.29 .97 .78 .67 .53

2.kk 1.06 .83 .70 .56

2.69 1.22 .92 .79 .62

3.12 1._3 1.07 .90 .71

3.58 1.72 1.2k 1.02 .81

3.77 1.82 1.32 1.09 .86

3.T5 1.82 T.31 1.08 .86

3.61 1.73 1.27 t.06 .8k

3.51 1.68 1.25 1.03 .82

3.54 1.70 1.26 1.05 .83

3.51 1.68 Io25 1.Ok .82

3.k9 1.60 1.20 1.00 .79

• 38 .079 0

.36 .076 15

.31 .067 30

.31 .081 45

.3k .093 60

.37 .105 75

.k3 .122 90

._3 .128 105

.tk .128 [20

.k3 .128 135

.kk .12k 150

.k2 .125 165

.kl .107 180

.k0 .096 195

.38 .085 210

.3k .071 225

.30 .060 2kO

.25 .Ok7 255

.23 .03_ 270

.20 .031 285

.21 .030 300

.2k .0k0 315

.29 .051 330

.37 .082 3k5

• kl .103 3.k3

.k3 .103 2.76

• kk .106 2.52

• k2 .086 2.20

• 39 .072 1.96

• 37 .069 2.09

• 36 .063 1.9k

• 39 .075 2.27

• kS .096 2.73

.51 .091 3.58

1.50 1.1_ .96 .76

1.35 1.05 .69 .69

1.20 .95 .80 .61

1.01 .83 .71 .5k

.89 .7_ .63 .k8

.80 .68 .58 ._k

.76 .65 .57 .kk

.90 .7k .63 .k7

1.13 .88 .75 .56

1.6k 1.20 1.00 .7k

Snore' r/R = 0,40

deg x/c = x/c = x/c =

0.042 0.158 0.300

0 1.99 .93 .57

15 1,69 .86 .56

_0 1.18 .60 .k0

kS 1.27 .62 .k3

60 1.60 .77 .52

75 1.89 .91 .61

90 2.16 1.02 .68

105 2.31 1.10 .73

120 2.32 1.13 .?5

135 2.26 l.lk .76

150 2.19 1.13 .75

165 2.19 1.11 .73

150 2.11 1.07 .70

195 1.92 .98 .63

210 1.67 .86 .56

225 1.39 .73 .k6

2_0 1.11 .59 .39

255 .67 .68 .k3

270 ._5 .37 .3k

265 .25 .23 .19

300 .u0 .38 .2k

315 .69 .38 .2_

330 .90 .48 .30

3k5 1.29 .66 .k3

Ap, Ib/sq in., at -

r/R = 0.25 _nom'

x/c = x/c = x/c = x/e = x/c = x/c = x/c = deg

0.600 0.910 0.042 0.158 0.300 0.600 0.910

.29 .150 .6k .32 .19 .12 .015 0

.32 .126 .69 .3k .19 .12 .026 15

.26 .109 .75 .38 .22 .12 .025 30

.27 .121 .68 .36 .21 .13 .021 kS

.31 .130 .8k .k3 .25 .15 .032 60

._5 .lk3 1.00 .51 .30 .16 .033 75

.38 .15_ 1.16 .59 .35 .18 .039 90

._0 .156 1.30 .67 .39 .20 .Ok5 105

.kl .156 I.kl .73 ._3 .22 .05_ 120

._1 .163 1.k6 .76 ._6 .23 .057 135

.kl .158 I.k8 .77 .k6 .23 .056 150

._1 .150 1.qk .7k .kS .23 .056 165

.39 .1_1 1.29 .66 ._1 .21 .056 180

.36 .133 1.02 .57 .35 .18 .057 195

• 31 .123 .87 .58 .26 .15 .060 210

• 26 .119 .25 .kO .k3 .07 .056 225

• 23 .Ilk .12 .15 .21 .15 .01g 2k0

.22 .103 .07 .08 .07 .lk .020 255

.35 .156 .06 .05 .03 .09 .039 270

.19 .131 .06 .0_ .02 .05 .093 285

.16 .127 .09 .06 .03 .06 .050 300

.19 .082 .16 .lk .07 .07 .019 315

• _0 .109 .26 .20 .11 .08 .013 330

.28 .112 .28 .17 .11 .10 .013 3k5
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TABLE 127 - Continued

FLIGHT 91, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 27, t = 5.0 SECONDS)

(b) Section aerodynamic loading

_qom,

aeg

o

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

318

330

345

r/R = 0.25

3.00

3.15

3.45

3.30

3.97

4.61

5.32

6.01

6.56

6.85

6.92

6.73
6.12

5.12

4.40

3.24

2.15

1.39

.96

.88

.88

1.22

1.66
1.?3

r/a = 040

9.07

8.53

6.27

6.69

8.05

q.35

10.43

11.14
11.36

11.33

11.12

10.98

10.52

9.63

8.44

7.12

5.98

5.43

4.99

3.09

3.58

4.02

4.q3

6.80

Section aerodynamic loading, Z, lb/in., at -

r/a :0.55

11.41

11.01

8.22

8.71

9.70

11.08
12.81

13.46

13.47
13.02
12.83
12.80

12.62

12.20
11.67

10.28

9.21

7.94

7.04

6.62

6.44

7.33
8.90

11.93

r/a = o.'75

21.23

16.89
12.77
11.77

11.84
12.87

15.66

16.89

16.37
15.36

14.75

14.82
14.82

15.32

15.96

16.63
17.10

16.60

15.07
14.08
13.52
14.88

17.26

20.08

r/a = 0S5

20.41

14.04

10.78
10.10

10.58
12.08

15.11
16.31

14.97

13.10

11.67

11.68

12.47

13.46

14.56

16.04

17.23
18.09

17.41

15.22

14.78

16.30

18.12

21.54

r/R = 0.90

21.15

13.12

10.27

9.38

10.28

12.30
15.62

16.18

14.66

12.07

10.58
10.55

11.40

12.65
14.18

15.77

17.15

18.44

19.27

16.74

16.4S

17.44

19.09

21.90

r/R = 0.95

21.61

14.76

10.53

10.09
10.85
13.26

16.44

16.90
14.70

12.05

10.56

I0.II

10.82

11.76

13.17

14.71

15.97

17.28

18.59

18.89

17.45

17.77

18.36

20.86

(c) Harmonic analysis of blade root motions

Pitch motion

An,s, deg Bn, s, deg

0

1

2

3

4

5

6

7

8

9

10

8.426

.763

-.023

.168

.041

.000

.032

-.009

.018

.009

.009

-1.721

.000

-.041

-.027

.005

.018

.018

.005

.014

.000

lO

Os=AO+ I (An,s c°s ntPnom

n=l

+ Bn, s sin n k_nom)

Flap motion

an, s, deg bn, s, deg

0 3.809

1 -.986

2 .267

3 -.136
4 -.055

5 -.055

6 .024

7 -.030
8 .032

q -.014

10 .014

-1.345
.150

.053

.006

-.038
.000

-.028

.014

-. 004

-. 008

10

_3s=a0+ I (an, sC°Sn@nom

n= 1

+ bn, s sin n t_nom)

Lag m_ion

n En, deg Fn, deg

10

=Eo+ I (Enc°Snd/nom

n= 1

+ F n sin n qJnom)
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TABLE 127 - Concluded

FLIGHT 91, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 27, t = 5.0 SECONDS)

(e) Flapwise bending moment

_nom p

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Flapwiae bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

-82

-60

-56i

-3354

-1646

864

-401

-766

-595

-1108

-755

-310

-1656

-1222

157

419

465

7O4

-174

-231

66

-755

-789

-766

322

454

-990

-2294

-1625

-305

-545

-1757

-2236

-1972

-1799

-2129

-2673

-2401

-883

512

891

1172

1312

1304

1328

710

-41

74

-515

-443

-1700

-2387

-2088

-1428

-1166

-2405

-3191

-3001

-2920

-3688

-3833

-3417

-1889

45

931

1130

1609

1880

1564

1067

-63

-353

-1165

-1871

-2462

-2701

-2548

-2271

-2186

-2968

-3817

-4017

-4103

-4847

-4943

-4246

3035

-1050

505

1039

1564

1888

L344

667

-430

-1136

-3167

-3395

-3897

-2744

-2753

-4029

-4143

-3378

-4073

-4654

-5419

-6370

-6150

-5323

-4979

-3668

-1283

283

1383

1515

371

-386

-1336

-2595

-5741

-5990

-4856

-2657

-3861

-5592

-5791

-5144

-5045

-5811

-7761

-8149

-7304

-6926

-6617

-5483

-3304

-717

845

368

-766

-2090

-3324

-4408

t_no m ,

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-11302

-9804

-7232

-5767

-5783

-5506

-4366

-1973

-3

45

1169

1771

1218

566

-1957

-5636

-7541

-7981

-I0781

-12132

-12474

-12604

-IL432

-10830

-9931

-9068

-8628

-7880

-7586

-7586

-7603

-6284

-4640

-306l

-1661

-570

-1123

-1937

-4282

-7147

-9996

-11884

-12780

-13073

-12047

-11836

-10761

-10419

3141

2549

2325

2885

3029

2805

3045

3077

4021

6245

6997

7333

7717

6405

5717

4869

2709

325

725

1189

1141

2277

2277

2597

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15

940

717

89

145

434

599

982

878

566

357

67

-189

-262

-279

-268

-36

-8

-69

-351

-654

-398

-II0

-23

569

r/R = 0.50

312

201

-349

-196

-28

130

395

352

90

-148

-343

-576

-579

-580

-682

-508

-444

-374

-316

-666

-598

- 364

-316

211

Pitch-horn

load, Ib

179

154

72

62

102

130

153

132

90

45

1

-19

-35

-44

-25

-2

9

8

-3

-14

10

38

76

131



TABLE 128

FLIGHT 91, PUI,L-OUT STARTING FROM AUTOROTATION

(SEE FIG. 27, t = 10.3 SECONDS)

(a) Differential pressures

Ap, lb/sq in., at-

r/R = 0.95 r/R = 0.90
om' _no m'

eg X/c = x/c = x/c = XlC = x/c = x/c = x/c = XlC = XlC = XlC = x/c = xlc = x/c = XlC _ dog
0.017 O,O_O, 0.168 0.233 0.335 0.625 0.915 0.017 0.090 0.168 0.233 0.335 0.625 0.915

0 9.77 5.53 3.69 2.61 1._8 .60 .106 10.52 _.69 3.26 2.60 1.77 .60 .11k 0

15 7.kO _.8k 3.32 2.2k 1.17 .56 .079 7.87 3.83 2.73 2.22 1.52 .63 .051 15

_0 5.15 3.76 2.78 1.83 .97 .50 .067 6.k8 3.19 2.36 !.9k 1.30 .52 .033 30

_5 5._k k.03 2.96 1.90 .97 .50 .053 6.59 3,37 2.kO 1.98 1,33 .52 .005 kS

_0 5.02 3.?7 2.92 1.89 .97 .52 .071 6.32 3.25 2.33 1.96 1,31 .5k .01k 60

'5 5.6k k.13 3.19 2.11 1.13 .56 .083 6.92 3.63 2.62 2.23 1.k9 .59 .026 ?S

tO 6.50 k.78 3.59 2.33 1.23 .61 .091 7.72 k.13 2.97 2.k9 1.65 .67 .031 90

15 7.kO 5.53 k.Ok 2.66 1._5 .67 .)Ok 8.33 k.59 3.36 2.80 1.83 .73 .0_5 105

_0 7.k9 5.53 3.92 2.62 1.37 .63 .087 8.$2 k.6S 3.36 2.78 1.81 .67 .017 120

_5 6.3k _.85 3.kk 2.32 1.15 .55 .083 7.68 k.02 2.91 2._2 1,SS .61 .009 135

_0 5.11 _.03 2.86 1.98 1.01 .Sk .087 6.71 3,33 2.56 2.1k 1.38 .53 .017 150

_5 k.75 3.65 2.62 1.63 .95 .$2 .091 6._ 3,16 2.39 2.05 1.35 .55 .O_S 165

IO k.79 3.60 2.55 1.82 .98 .5_ .1Ok 6.55 3.32 2._0 1.9k 1.35 .57 .Ok8 180

P5 _.99 3.6k 2.5k 1.81 1.03 .56 .110 6.72 ].kk 2.k2 1.96 1.35 .58 .066 195

_0 5.26 3.71 2.57 1.82 1.05 .55 .110 6.93 3.k8 2._k 1.95 1.37 .60 .077 210

!5 5.62 3.81 2.61 1.88 1.1_ .59 .132 7.kl 3.68 2.5k 2.Ok 1.kk .66 .106 225

)0 6.27 k.12 2.78 2.Ok 1.31 .66 .168 8.80 _,05 2.82 2.23 1.62 .71 .126 2kO

_5 7.27 _.6_ 3.00 2.22 I.k3 .69 .160 9.8] k.25 2.95 2.32 1.68 .70 .139 255

'0 8.10 _.69 3.09 2.30 1.k3 .66 .152 9.10 k.02 2.75 2.22 1.58 .65 .126 270

IS 7.7k k.56 3.Ok 2.21 1.39 .67 .lk8 8.20 3.86 2.62 2.18 1.55 .70 .130 285

10 7.29 k.52 2.99 2.20 1.3k .67 .1_8 8.52 k,02 2.77 2.26 1.62 .72 .126 300

15 7.80 k.85 3.2k 2.k! 1.52 .73 .159 9.k8 k.32 3.0_ 2._6 |.76 .75 .153 315

;0 8.58 5.05 3.36 2._7 1.55 .72 .159 10.30 k.57 3.18 2.56 1.82 .77 .168 330

)5 9.5] 5.k8 3.58 2.66 1.60 .6k .203 11.07 k.83 3.35 2.63 !.80 .62 .210 3k5

Ap, Ib/sq in., at -

t_[lonl _

deg

r/R = 0.85

x/c= x/c= x/c= x/c= x/c= x/c=
0.017 0.040 0.090 0.130 0.168 0.233

0 10.96 6.80 k.67 3.61 2.90

15 7.9k 5.1k 3.80 2.82 2.33

30 7.23 5.08 3.57 2.65 2.18

k5 7.07 5.05 3.55 2.61 2.16

60 7.00 5.03 3.55 2.61 2.16

75 7.67 5.59 3.90 2.91 2._1

90 8.70 6.36 k.36 ].2k 2.66

105 9.kk 6.76 k.69 3.55 2.91

120 9.66 6.72 _.77 3.5k 2.89

135 8.69 6.09 k.31 3.22 2.65

150 7.65 5.51 3.95 2.92 2.kl

165 7.k6 5.19 3.76 2.83 2.30

180 7.55 5.16 3.78 2.82 2.28

195 7.65 5.1k 3.78 2.87 2.28

210 8.00 5.22 3.80 2.88 2.31

225 8.70 5.kk 3.92 3.02 2.k1

2kO 9.6] 5.72 k.15 3.21 2.57

255 9.72 5.62 k. O8 3.17 2.53

270 8.53 5.22 3.76 2.91 2.3_

285 8.02 5.09 3.70 2.85 2.29

300 8.63 5.36 3.90 3.02 2._3

315 9.66 5.82 k.21 3.31 2.66

330 10.76 7.02 k.6_ 3.65 2.9k

3k5 11.19 7.23 _.71 3.65 2.9_

x/c = X/C = x/c = x/c = x/c = deg

0.335 0.500 0.625 0.769 0.915

2.55 1.59 .71 .5k .29 .209 0

2.1k 1.kl .TO .6k .32 .082 15

1.97 1.25 .60 .56 .28 .077 30

1,98 1.26 .57 .Sk .27 .057 k5

2.00 1.28 .56 .55 .28 .059 60

2.17 1.39 .63 .60 .50 .073 75

2.38 1.50 .68 .65 .33 .082 90

2.56 1.68 .77 .71 .kO .088 105

2.55 1.66 .76 .71 .37 .082 120

2.31 1.52 .68 .6k .33 .067 135

2.08 I.kO .62 .62 .33 .069 150

2.03 1.36 .61 .62 .33 .073 165

2.Ok 1.37 .63 ,6k .36 .082 180

2.06 1.38 .66 .6k .36 .085 195

2.09 1.36 .68 .66 .36 .09k 210

2,18 1.k2 .73 .68 .39 .115 225

2.3k 1.52 .83 .73 .kl .139 2kO

2.30 1.50 .79 .67 .39 .162 255

2.1_ 1.kO .75 .65 .37 .!08 2?0

2.12 1.kO .76 .67 .37 .121 285

2.26 1.51 .79 .70 .39 .127 300

2._5 1.60 .87 .76 .k2 .lk6 315

2.62 1.66 .88 .75 .kO .202 330

2.61 1.6k .83 .69 .39 .199 3_5
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TABLE 128 - Continued

FLIGHT 91, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 27, t = 10.3 SECONDS)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

@nom' r/R = 0.75 r/R = 0.55 _nom'

deg XlC = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = xlc = x/c = x/c = x/c = x/c = deg

0.017 0.090 0.168 0.23_ 0,_3_ 0.625 0.915 0.017 0.090 0.168 0.233 0.395 0,6_5 0.015

c 7.6_ 3.28 2.81 1.95 1.58 .79 .354 k.2_ 1.82 1.34 1.22 1.11 .64 .237 0

15 7.42 3.k9 2.49 1.92 1.33 .47 .084 k.93 2.39 1.69 1.39 1.07 .41 .124 15

30 6.70 5.08 2.36 1.80 1.28 .53 .091 k.02 1.92 1ok0 1.14 .93 .47 .120 30

_5 6.26 3.19 2.45 1.85 1.31 .51 .069 4.11 1.99 1.43 1.17 .94 .47 .118 45

60 5.89 3.07 2.k0 1.84 1.29 .53 .094 k.2k 2.07 1.49 1.21 .96 .SO .131 60

75 _.92 3.28 2.55 1.95 1.37 .56 .096 k.kk 2.20 1.58 1.30 1.04 .53 .136 75

9C 6.59 3.64 2.79 2.13 1.49 .60 .136 4.88 2.40 1.69 1.37 1.09 .54 .149 90

105 6.91 3.91 3.02 2.27 1.60 .64 .127 5.11 2.54 1.79 1.46 1.16 .58 .161 105

120 7.21 3.89 3.01 2.26 1.63 .63 .134 5.20 2.56 1.81 1.48 1.18 .57 .157 120

135 6.97 3.62 2.85 2.13 1.53 .59 .127 5.00 2.46 1.75 1.43 1.15 .54 .158 135

150 6.69 3.49 2.74 2.07 1.49 .57 .134 4.85 2.39 1.70 1.40 1.12 .57 .151 150

165 6.65 3.48 2.70 2.02 1.47 .57 .141 k.79 2.30 1.67 1.36 1.09 .53 .154 165

lq0 6.73 3.47 2.66 1.99 I.kk .58 .153 k.78 2.24 1.62 1.34 1.06 .52 .141 180

195 6.76 3.49 2.63 1.97 1.44 .57 .155 k.59 2.12 1.54 1.29 1.01 .48 .129 195

210 6.84 3.49 2.59 1.94 1.4_ .57 .143 3.90 1.99 1.47 1.21 .95 .47 .118 210

225 7.07 3.53 2.58 1.93 1o47 .60 .155 3.78 1.87 1.39 1.15 .91 .43 .115 225

2_C 7.31 3.54 2.60 1.94 1.48 .60 .153 3.59 1.74 1.30 1.09 .85 .39 .105 240

255 7.26 3.37 2.47 1.85 1.39 .56 .117 3.33 1.59 1.19 1.00 .77 .35 .096 255

270 6.90 3.19 2.35 1.76 1.32 .54 .117 2.95 1.37 1.04 .87 .68 .31 .087 270

285 6.49 3.02 2.27 1.71 1.29 .53 .120 2.69 1.20 .91 .73 .52 .34 .167 285

30C 6.28 3.19 2.38 1.81 1.37 .58 .131 2.83 1.33 1.00 .81 .60 .37 .154 300

315 6.82 $.57 2.62 1.98 1.52 .63 .143 3.37 1.61 1.21 1.01 .75 .33 .139 315

5_C 7.60 3.99 2.82 2.10 1.57 .61 .181 3.85 1.84 1.34 1.08 .81 .41 .210 330

5_5 8.04 3.46 2.60 1.92 1.51 .52 .317 k.27 1.95 1.44 1.21 .99 .51 .204 345

4p, Ib/sq in., at -

tPnom r/R = 0.40 r/R = 0.25

nom '

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

0 2.00 .84 .56 .20 • 114 1 • 15 .72 .26 . 17 . 045 0

15 2.22 1.03 .63 .33 .152 1.61 .85 .61 .28 .050 15

:I0 1.83 .91 .59 .32 • I 17 1.26 .65 .39 .20 .053 30

45 1.98 1.02 .69 .39 .147 1.15 .59 .35 .19 .037 kS

60 2.75 1 . 13 .75 .41 • 154 1.21 .63 .38 .20 .039 60

75 2.42 1.24 .82 .44 .165 1.36 .70 .43 .22 .045 75

90 2.6_ 1.32 .86 .46 • 174 1.50 .77 .46 .23 .044 90

105 2.79 1.40 .92 ."8 .180 1.66 .85 .51 .25 .057 105

120 2.P? 1.44 .94 .49 .176 1.73 .89 .54 .26 .055 120

135 2.82 1._2 .92 .49 .174 1.73 .89 .54 .26 .060 135

150 2.72 1.36 .90 .47 • 169 1.69 .87 .52 .25 .061 150

165 2.63 1.3_ .87 .k6 .159 1.59 .81 .49 .24 .054 165

180 2.50 1.26 .82 .43 .160 1.44 .74 .45 .23 .062 180

195 2.P9 1. 16 .74 .39 .1S1 .94 .81 .39 • 19 .075 195

210 2.03 1.04 .66 .35 .153 .55 .68 .63 .16 .071 210

225 1.72 .91 .60 .32 • 150 .23 .30 .49 • lk .020 225

240 .91 1.11 .83 • ]1 • 163 • 12 • 16 • 12 .28 .049 240

255 .48 .49 .44 .57 .138 • 10 .09 .08 • 15 .083 255

PTO .uk .42 .30 .22 • 143 .10 .08 .05 .10 • 132 270

285 .61 .57 .44 .24 .125 .13 .13 .08 .12 .061 205

500 .76 .80 .41 .24 • 135 • 18 .22 .06 .09 .O3O 300

515 .87 .63 .34 .28 • 181 .25 .31 .27 .12 .045 315

3:_0 1.27 .90 .52 .34 .260 .kO .39 .35 .12 .016 330

"_45 1.76 1.0_ .51 .40 .248 .54 .66 .60 .11 .025 345
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TABLE 128 - Continued

FLIGHT 91, PULL-OUT STARTING FROM AUTOROTATION

(SEE, FIG. 27, t = ,_.v'n_ ......_('C_NDS},

(b) Section aerodynamic loading

O
15
30
45

60
75
90

105
120

135
150
165
180
195
210

225
240
255
270
285

303
315
330
545

Section aerodynamic loading, Z, Ib/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

5.18
8.04
5.91

5.38
5.75
6.38

6.87
7.64

7.9_
8.01
7.79
7.33
6.76

5.66
5.48

3.52

2.72

1.77
1.54

1.67
1.52

2.74

3.3t_

4.90

8.27
10.10

8.95

10.21

16.28
16.35
11,,o33
14.56

26.02
22.15

21.04
20.91

29.02
24.06
21.99
21.67

29.86
2k.92
20.92
21.30

11.23
12.14

12.95
13.66

15.99
13.75
13.31
12.90

12.26
11.15
10.06
8.88

8.74
7.02

4.29

5._0

5.93

5.99

8.k0

9.70

15.16

16,13
17.18
t8.25

18.37
17.73
17.45
16.90
16.51

15.66
14.5_
13.7_
12.8_

11.7a

10.31
9.46

10.32

11.81
13.58

15.34

20.55
21.58

23.62
25.3k
25.57
24.15

23.37
23.17
23.13
23.11

23.02

23.55

23.79
22.65

21.54
20.75
21.59
23.80
25._3
24._2

21.77 20.95

23.84 23.38
26.36 26.33
28.81 29.11
28.90 28.81
26.18 25.26

23.99 21.96
23.26 21.36
23.48 21.71

23.64 22.16

24.11 22.58

25.33 2_.06
27.33 27.00
26.85 28.44
24.57 26.65

2_.20 25.72

25.76 26.80
28.04 29.14
30.28 30.71

30.30 31.09

30.01
25.25
20.10
20.92

20.33
22.64
25.45
29.09
28.43
2_.59

21.06
19.58

19.68
20.12
20.50

21.61
23.92
26.31
26.96
26.33
25.67

27.92
29.06

30.63

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

0
I
2
3

4
5
6
7
8

9
10

10.982
1 .k57

.000

-.027
-.091
-.159

-.009
- .036

-.014
-.014

-.009

-3.1,,10
-.136
-.091
-.132

-.036
-.050

.000
-.014
-.0 Ib,

-.009

10

@S = A0 + _- IAn, s COS n_nom

n=l

+ Bn, s sin n t_nom)

2
3

4
5

6
7
8
9

10

Flap motion

an, s, deg

5.822
.915
.192

-.057
-.012
-.087

-.010
-.016
-.018
-.012

-.010

bn, s, deg

-1.758
.192

-.012
.000

-.032

-.036
-.008

-.016
.004

-.002

10

_s=ao+ _-(an, sCOSnt_no m

n= 1

+ bn, s sin n _nom)

Lag motion

n En, deg Fn, deg

10

=E O+ _ (E n cosnt_no m

n=l

+ F n sin n _nom)

639
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TABLE 128 - Concluded

FLIGHT 91p PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 27, t = 10.3 SECONDS)

(e) Flapwise bending moment

)
_nom'

deg

0

15

30

45

6O

75

9O

105

120

135

150

168

180

195

210

225

240

255

270

285

3OO

315

33O

345

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.025

686

-135

-2016

-842

-89

732

686

-269

412

569

903

36

-317

162

1176

1359

1131

1302

598

583

504

629

-557

105

248

-388

-1592

-I031

297

8

-751

-I139

-1652

-751

-421

-1378

-1856

-I122

-355

561

1130

1510

2054

2327

2096

1510

726

413

-127

-750

-1392

-1808

-624

-551

-1374

-1681

-2052

-1302

-1501

-2269

-2830

-2197

-1220

-9

904

l#Ol

2947

3191

2902

1781

1211

506

-I062

-1854

-1730

-2169

-2016

-1377

-1940

-2588

-2350

-2140

-2846

-3285

-3619

-3516

-2302

-948

321

1256

2716

3603

3002

1686

856

-22

-3763

-3957

-3376

-2892

-3411

-3482

-2998

-3332

-2857

-3552

-4195

-4476

-4502

-4767

-4599

-3376

-1669

346

1429

2001

2370

777

--393

-1783

r/R = 0.650 r/R = 0.800

-6532

-5248

-4790

-4482

-4950

-6076

-4761

-6522

-4691

-5785

-6442

-6860

-6402

-6671

-7099

-5736

-3437

-810

324

662

314

-990

-2701

-4920

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

260

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150

-11659

-I1236

-9103

-8680

-6401

-4268

-800

2895

584

1219

2961

2537

2841

1593

-869

-3942

-6905

-10096

-12867

-17194

-15729

-13580

-13531

-1[936

r/R = 0.375

-I1608

-13871

-I0680

-9263

-6626

-4917

-6772

-4298

-4835

-2865

-2100

-879

537

-928

-3370

-7407

-11689

-15596

-16656

-17924

-15499

-12638

-I0956

-8956

r/R = 0.575

1895

-57

-473

3719

5303

4855

6759

2455

-5767

6151

6951

8327

8935

8951

7319

6583

1975

-1465

-2861

-905

-281

2359

6663

4823

r/R = 0.825

I_no m ,

deg

0

15

30

65

60

75

90

105

120

135

150

165

180

195

210

225

260

255

270

285

300

315

330

345

(g) Blade torsional moment and pitch-horn load

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

162 -171

661 508

773 49

665 135

372 -93

633 95

1060 461

1386 788

1334 562

709 198

450 -113

133 -352

-I13 -365

14 -381

-137 -666

-355 -479

-296 -328

-364 III

-1042 -605

-1156 -830

-891 -741

-158 5

-275 -173

-451 9

Pltch-horn

load, Ib

80

90

178

103

99

139

144

185

168

81

29

13

-14

-9

-26

-49

-30

-32

-95

-125

-54

20

65

53

643.



TABLE 129

FLIGHT 92, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 28, t = 3.4 SECONDS)

(a) Differential pre,,sure_

Ap, Ib/sq in., at -

_/rlom ' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = XlC = XlC = x/c = x/c = x/c = x/c = x/c = deg
0.017 0.090 0,188 0,2_3 0.335 0.625 0,915 0.017 0.0_0 0.188 0.233 0.335 0.625 0,91_

0 6.32 k.21 2.8k 1.98 1.12 .53 .091 7.85 3.76 2.65 2.17 I.k6

15 3.83 3.03 2.25 1.30 .55 .30 .01k 3.8k 1.83 1.3k 1.21 .78

30 2.62 2.k3 1.97 1.05 .kk .29 .012 3.20 1.5k 1.18 I.lk .66

k5 2.20 2.19 1.93 .99 .37 .28 .002 3.07 1.k8 1.17 I.I1 .6k

60 2.38 2.35 2.15 1.19 .37 .27 -.012 3.37 1.63 1.35 1.20 .70

75 2.83 2.71 2.k6 1.36 .k5 .32 -.008 3.75 1.91 1.57 1.3k .79

90 3.15 3.22 2.80 1.38 .52 .3k -.012 k.17 2.26 1.79 1.60 .90

105 2.7_ 3.12 2.69 1.25 .kO .30 -.016 3.8k 2.17 1.70 I.Sk .83

120 1.83 2.32 2.1k 1.13 .25 .25 -.010 2.85 1.k8 1.29 1.20 .60

135 1.21 1.73 1.65 .85 .16 .23 -.020 2.17 1.07 .93 .78 .38

150 .88 1.5k 1.kO .70 .15 .23 -.002 2.06 .gk .71 .51 .kO

165 1.Ok I.k9 1.3k .69 .23 .25 .020 2.32 1.1k .82 .60 .k2

180 1.61 1.83 1.k6 .85 .38 .31 .Ok5 3.01 1.53 1.10 .83 .63

195 2.26 2.10 1.59 1.00 .52 .35 .061 3.66 1.83 1.29 1.09 .75

210 2.78 2.31 1.69 1.11 .62 .39 .079 k.17 2.Ok 1.k5 1.17 .85

225 3.23 2.50 1.72 1.19 .72 .k2 .097 k.61 2.28 1.60 1.27 .93

2kO 3.7k 2.7k 1.85 1.30 .81 .kk .101 5.Ok 2.52 1.70 1.32 .99

255 k. I5 2.91 1.gk 1.39 .88 .kS .105 5.kl 2.63 1.79 I.kO 1.05

270 k.53 3.11 2.03 I.k6 .92 .k7 .105 5.81 2.77 1.86 I.k6 1.08

285 5.1k 3.52 2.20 1.58 1.00 .k7 .101 5.67 2.71 1.82 I.k9 1.10

300 k.31 3.00 1.99 1.39 .83 .k2 .097 k.88 2.37 1.60 1.30 .96

315 k.88 3.3k 2.22 1.60 .96 .k7 .1Ok 5.58 2.7k 1.89 1.5k 1.12

330 5.13 3.52 2.36 1.68 1.Ok .52 .122 6.75 3.26 2.25 1.81 1.27
3k5 6.29 k.16 2.79 2.00 1.20

• 56 ,Ok6 0

• 29 -.037 15

• 2k -.062 30

• 22 -.093 kS

• 23 -.lOk 60

• 26 -.121 75

• 30 -.125 90

• 29 -.150 105

• 22 -.Ik8 120

.19 -.lkk 135

• 18 -.llk 150

.23 -.071 165

.29 .015 180

.3k .033 195

• 38 .053 210

• k3 .077 225

• k5 .088 2kO

• k7 .086 255

.k7 .08k 270

.k8 .077 285

.k3 .068 300

• 50 .073 315

• 56 .086 330

• 57 .122 7.97 3.80 2.62 2.12 I.k5 .60 .077 3k5

Ap, lb/sq in., at -

Wnom' r/R = 0.85

deg x/c = x/c =

0.168 0.233

x/c= x/c = x/c= x/c= x/c= x/c = x/c= x/c=
0.017 0.040 0,090 0.130 0.335 0.500 0.625 0.769

0 8.26 5.23 3.75 2.77 2.15 2.08 1.35 .65 .55 .27

15 k.16 2.8k 2.06 1.k6 1.19 1.20 .80 .29 .29 .11

30 3.73 2.k8 1.83 1.38 1.03 1.05 .63 .20 .23 .07

kS 3.56 2.37 1.77 1.33 .98 !.02 .60 .16 .20 .05

60 3.75 2.58 1.9k I.k5 1.10 1.12 .62 .lk .21 .05

75 k.lO 2.80 2.12 1.62 1.20 1.16 .65 .12 .21 .05

90 k.61 3.31 2.55 1.96 1.k8 1.36 .78 .18 .27 .09

105 k.71 3.kl 2.71 2.05 1.61 1.39 .87 .20 .27 .09

120 3.76 2.56 2.1k 1.kl 1.27 1.06 .66 .11 .20 .06

135 2.99 1.8k 1.57 .95 .82 .79 .k9 .02 .17 .Ok

150 2.76 1.68 I.k2 .85 .73 .69 .kk .02 .18 .06

165 2.95 1.82 1.k7 .9k .82 .77 .50 .08 .2k .12

180 3.53 2.31 1.79 1.2k 1.02 .98 .63 .19 .31 .18

195 k. ll 2.77 2.07 I.k9 1.20 1.18 .76 .28 .38 .22

210 k.k9 2.99 2.22 1.63 1.31 1.27 .81 .3k ok1 ,23

225 k.85 3.26 2.35 1.78 1.kl 1.37 .88 .kl .kk .26

2kO 5.23 3.k5 2.50 1.90 1.50 1.k7 .93 .kS .k6 .26

255 5.58 3.59 2.60 1.98 1.56 1.51 .95 .k9 .k5 .25

270 5.81 3.70 2.67 2.03 1.58 1.5k .95 .k9 .k5 .2k

285 5.12 3.2k 2.35 1.78 1.kO 1.kO .87 .k6 .kl .22

300 k.77 3.05 2.23 1.66 1.28 1.33 .80 .k2 .38 .20

315 5._2 3.57 2.60 1.96 1.56 1.55 .96 .51 ._k .23

330 6.61 k.35 3.11 2.38 1.88 1.81 1.12 .61 .51 .26

3k5 8.26 5.23 3.7k 2.8k 2.28 2.12 1.3_ .71 .57 .29

x/c = deg

0.915

-.021 0

-.078 15

-.060 30

-.078 kS

-. 066 60

-.077 75

-.060 90

-.073 105

-.077 120

-.083 135

-.083 150

-.083 165

-.081 180

-.OSk. 195

-.085 210

-.081 225

-.081 2kO

-.075 255

-.077 270

-.03k 285

-.035 300

-.05b 315

-.027 330

-.081 3k5
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TABLE 129 - Continued

FLIGHT 92, PULL-OUT STARTING FROM AUTOB.GTATION

(SEE FIG. 28, t 3.4 SECONDS)

(a) Differential pressures - Concluded

,',p, lb/sq in., at-

_nom' r/R = 0.75

deg x/c = x/c = x/c = x/c =

0.0_7 0.0_9 0.168 0,233

0 5.85 2.90 2.2_ 1.69

15 5.17 2.22 1.76 1.33

30 k.22 1.73 1.43 1.12

45 3.51 1.66 1.h7 1.16

60 3.34 1.80 1.57 1.25

75 3.64 1.96 1.65 1.36

90 4.05 2.31 1.85 1.60

105 h.51 2.56 2.05 1.70

120 4.3k 2.52 1.85 1.56

135 3.83 2.19 1.66 1.35

150 3.51 2.01 1.53 1.24

165 3.49 2.06 1.52 1.23

180 3.76 2.2_ 1.73 1.28

195 4.09 2.13 1.78 1.32

210 4.30 2.2k 1.76 1.32

225 4._7 2.31 1.79 1.32

240 k.51 2.36 1.79 1.32

255 4.45 2.35 1.7k 1.50

270 k.33 2.2k 1.67 1.2k

285 k.Ok 1.91 1.aS 1.09

300 3.74 1.83 I.k2 1.07

315 a.09 2.17 1.6k 1.2k

330 k.61 2._3 1.86 1.41

3k5 5.30 2.97 2.18 1.65

rlR = 0.55

x/c = xlc = x/c = x/c = x/c = x/c = x/c =

0,335 0.625 0.915 0.017 0.090 0.168 0.233

1.22 .k8 .079 3.89 1.76 1.26 1.03

• 88 .31 .038 2.39 1.Ok .83 .72

.73 .25 .019 2.1_ .98 .7k .62

.73 .25 .028 2._2 1.12 .81 .67

• 76 .26 -.003 2.68 1.26 .90 .7k

.80 .28 .031 3.25 1.56 1.09 .88

.9k .35 .067 3.70 1.83 1.29 1.05

1.01 .36 .067 3.9k 1.93 1.38 1.12

.98 .32 .059 3.87 1.90 1.37 1.11

.85 .27 .071 3.79 1.8k 1.35 1.09

.79 .27 .079 3.79 1.8k 1.35 1.10

• 80 .30 .083 3.8_ 1.88 1.37 1.11

.87 .3k .093 3.87 1.88 1.39 1.13

.96 .36 .100 3.89 1.76 1.31 1.08

• 96 .38 .102 3.13 1.57 1.19 .98

• 98 .39 .107 2.83 1.39 1.05 .88

.99 .39 .093 2.35 1.09 .87 .73

• 96 .38 .081 1.89 .8k .72 .59

.92 .35 .067 1.53 .66 .59 .50

.81 .33 .053 1.4k .k8 .46 .36

.79 .33 .055 1.39 .k9 .kS .38

.9k .36 .065 1.88 .72 .61 .51

1.05 .k_ .065 2.k3 1.01 .80 .65

1.2k .50 .086 3.2k 1.39 1.Ok .85

_nOlTl 9

x/c = x/c = x/c = deg

0.335 0.815 0.915

• 80 .3k .083 0

.58 .33 .071 15

.k9 .28 .072 30

.5k .31 .090 45

•60 .35 .100 60

• 70 .39 .119 75

.83 .k3 .139 90

.90 .k6 .147 105

• 89 .k6 .146 120

• 89 .k6 .1k5 135

.89 .44 .151 150

.89 ._k .131 165

• 90 .k5 .121 180

• 85 .k3 .105 195

.77 .k3 .088 210

• 68 .30 .075 225

• 56 .25 .059 2kO

.kS .20 .Ok9 255

.38 .18 .033 270

• 26 .17 .039 285

.26 .12 .053 300

.37 .19 .Ok7 315

• k9 .22 .Ok6 330

• 63 .28 .062 3_5

Ap, lb/sq in., at -

t_ nonl '

deg

0

15

30

h5

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

3k5

x/c =

0.042

1.62

.89

.91

1.2k

1.58

1.92

2.26

2.k8

2.6k

2.67

2.k8

2.50

2.37

2.07

1.66

1.09

.75

.36

.19

.23

.27

.50

.79

1.07

r/R = 0.40

xlc = x/c = x/c = x/c :
0.158 0.300 0.600 0.010

• 78 .52 .30 .115

• 52 .38 .25 .109

• 4k .32 .22 .100

.58 .k2 .27 .121

.73 .52 .31 .133

.89 .63 .35 .lk6

1.05 .73 .kl .167

1.17 .80 .4k .171

1.25 .8k .46 .177

1.28 .85 .k6 .180

1.27 .8k .k6 .167

1.26 .83 .k6 .169

1.19 .78 .k3 .156

1.0k .68 .38 .139

• 86 .55 .31 .131

.Tk .k2 .25 .117

.75 ._7 .18 .118

.kl .53 .19 .075

•23 .20 .33 .095

• 25 .13 .15 .131

• 21 .Ik .15 .085

.29 .20 .18 .112

.kl .30 .22 .131

.57 .kO .26 .109

r/R = 0.25 _nom'

X/C = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910

.32 .17 .10 .08 .012 0

.68 .33 .17 .08 .002 15

.56 .27 .15 .08 .013 30

.57 .31 .18 .10 .017 kS

.78 .kO .23 .13 .027 60

.98 .50 .29 .15 .032 75

1.27 .65 .37 .18 .Ok3 90

1.49 .77 .45 .22 .052 105

1.70 .87 .52 .25 .063 120

1.76 .93 .56 .26 .067 135

1.83 .95 .57 .27 .074 150

1.79 .92 .56 .27 .067 165

1.53 .79 .k9 .2k .070 180

• 91 .92 .35 .21 .067 195

• 52 .87 .27 .12 .090 210

.13 .19 .kl .07 .038 225

.05 .08 .lk .09 .001 2kO

• 02 .Ok .08 .06 .003 255

.02 .02 .Ok .06 .010 270

.01 .02 .02 .Ok .020 285

• 02 .02 .01 .Ok .016 300

.04 .03 .02 .Ok -.002 315

• 12 .06 .05 .05 -.002 330

• 20 .13 .08 .07 .006 3k5

645



TABLE 129 - Continued

FLIGHT 92, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG 28, t = 34 SECONDS)

(b) Section aerodynamic loading

aeg

0
15

30
kS
6O
75
9O

I05

120
135
150
165
180
195
210

225
2_0
255
27O

285
3OO
315
33O
3_5

Section aerodynamic loading, l, Ib/In., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.90 r/R = 0.95

1.67
2.76
2.kO
2.75
3.58
u.50
5.71
6.82

7.79
8.19
8.k6
8.30

7.27

5.75

k.23
2.55
1.25

.71

.61

.k3

.36

._,3

.78
1.25

7.9k
5.55
5.03
6.53
7.97
9.k9

11.06
12.08
12.73
12.91
12.50
12.50

11.77
10.26
8._

6.ki
5.65

k.55
3.66
2.58
2.k6

3.51
k.77

6.02

12.k7
8.77

7.77
8.65
9.65

11,k5
13.28

1_.22
Ik.08
13.85
13.77
13.83
13.91

13.29
11.92
10.17

8.35
6.68

5.52

k.52
k.2k
5.97
7.66

10.10

19.k0 22.91
lk.90 12.26
12.Ok 10._8
11.53 9.88
11.81 10.6_
12.83 11.37
lk.98 13.68

16.27 lk.kO
15.k0 11.18
13.5k 8.27
12.61 7.59
12.82 8._5
lk. lk 10.60
Ik.73 12.69
15.13 13.59

15.52 lk.67
15.63 15.60
15.29 16.1k
lk. SS 16.k3

12.96 lk.Sk
12.5k 13.82
lk.36 16.07
16.25 19.27
19.23 22.99

2k.O_
12.01
10.12

9.65
10.56
12.Ok

13.92
12.98

9.39
6.66
6.06
7.18

10.11
12.19
13.69
15.22
16.38
17.30

17.99
11.86
15.60
18.1_
21.23
2_.38

22.51
Ik.3k
11.70
10.65
11.35

13.23
lk.93
13.63
10.31

7.77
6.82

7.28
9.33

11.22
12.66
13.93
15.30

16.31
17.29
18.8k
16.30
18.39
19.61
22.95

(c) Harmonic analysis of blade root motions

Pitch motion

An, s, deg Bn, s, deg

2

3

5

6

7

8

9

I0

8.2k9
.581

-.018
.182
.018

-.01_
.009
.009

.Ok1

.009

.005

-2.679
.086

-.018

-.023
.005
.91k
.018
.009
.OIk
.000

10

8s=A0 + _- IAn,sCOSn_Jnom

n=l

+ Bn, s sin n _nom)

n

0 3.313
I -1.073
2 .213
3 -.172
k -.073
5 -.03k

6 .012
7 -.012
8 .008

9 .010
10 .02_

Flap motion

an, s , deg bn,s, deg

-1.339
-.053

.010
-.020
-.032

.000

.018

.020

.002
-.006

10

_s = a0 + _'- _n,s cos n_nom

n=l

+ bn, s sin n _nom)

Lag motion

E n, deg Fn, deg

I0

=E0+ Z (En c°Sn_nom

n=l

+ F n sin n qJnom)
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TABLE 129 - Concluded

FLIGHT 92, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 28, t - 3.4 SECONDS)

(e) Flapwise bending moment

_nom'

deg

0

15

3O

45

60

75

90

105

120

135

150

165

180

195

210

225

24O

255

27O

285

3OO

315

33O

345

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R _ 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

-899

1142

-557

-3543

-944

-408

-545

- 1469

-I195

-1822

-1537

-1434

-2084

-1845

-123

697

333

868

162

-169

-283

-602

-2141

390

1007

792

-248

-2087

-1370

0

-1246

-2302

-2797

-3374

-3160

-3168

-3671

-2607

-726

693

1279

1444

1485

1436

1262

206

-25

413

1266

588

-814

-1582

-2504

-1501

-2396

-3227

-4267

-4186

-4348

-4782

-4954

-3842

-1871

81

1519

1736

2233

2197

1618

108

280

-551

-22

35

-1463

-1463

-2941

-3371

-3199

-3991

-5317

-4945

-5527

-6395

-5937

-5059

-3323

-833

1123

1733

2363

2248

1418

159

-156

-1224

-2399

-2619

-2267

-1255

-2267

-4978

-4960

-5119

-5752

-6016

-6905

-7503

-7134

-6175

-5611

-3684

-1106

1261

2124

2247

769

-41

-956

-1915

-4651

-4880

-2870

-2512

-3129

-6124

-7268

-6731

-6571

-7716

-8691

-8989

-8512

-7477

-7338

-5437

-2661

324

1508

1269

-711

-1019

-2741

-3378

_nom _

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-I1659

-10829

-8647

-5700

-5505

-5456

-4105

-3047

-800

-589

388

2065

1544

-19

-2151

-5766

-8582

-8517

-11203

-12961

-11610

-12115

-11024

-I0519

-13024

-10777

-9459

-7163

-682i

-7945

-7017

-7489

-3793

-2768

-244

456

440

-912

-3907

-7489

-11608

-13252

-13838

-13105

-11559

-12080

-I1396

-I1266

1655

1175

2743

3271

3719

3127

1735

3255

3495

7239

7991

8071

8407

7655

6583

4871

2631

-713

215

1735

599

1943

1303

615

(g) Blade torsional moment and pitch-horn load

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

1023 457

472 -9

235 -103

476 28

663 179

919 446

1138 528

1033 464

597 203

153 -248

-308 -440

-587 -805

-603 -668

-317 -638

-358 -704

-194 -644

-43 -559

28 -303

-442 -504

-587 -684

-448 -657

-71 -435

309 -96

650 283

Pitch-horn

load, lb

184

149

72

115

141

151

171

129

58

I

-44

-72

-71

-47

-47

-20

7

9

13

9

30

75

124

158
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TABLE 130

FLIGHT 92, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 28, t = 7.7 SECONDS)

(a) Differential pressures

Ap, Ib/sq in., at-

_nom' r/R = 0.95 r/R = 0.90 _nom'

deg x/c = x/c = XlC = xlc = x/c = xlc = xlc = XlC = XlC = x/c = xlc ffi x/c = xlc = x/c = deg

0.017 0.090 0.168 0_233 0.335 0.6_ 0.915 0.017 0.090 0.168 0.233 0.335 0.625 _,9_

0 9.8k S.5k 3.81 2.6k 1,50 .58 .118 10.90 t.68 3.2t 2.k3 1.50 .37 .306 0

15 8.77 5.5k 3.76 2.56 1.tO .60 .075 10.12 ko63 3.3t 2.63 1o7k .63 .037 15

30 6.90 k.9k 3,52 2.31 1.31 .61 .079 8.16 t.25 3.06 2.53 1.66 .65 .Ok6 30

kS 6._3 k.80 3.62 2.16 .96 .39 -.010 7.31 3.83 2.81 2.23 1.38 .kS -.057 t5

60 _.27 3.k7 2.92 1.6k .67 .37 .006 5.36 2.77 2.12 1.72 1.02 .35 -.060 60

75 3.60 3.23 2.8k 1.6k .63 .38 .016 k.75 2.5? 2.01 1.65 l.Ok .38 -.053 ?5

90 k.51 k.28 3.50 2.25 .98 .St .Ok1 6.23 3.52 2.7k 2.35 1.k6 .55 -.068 90

105 5.92 5.31 _.22 2.59 1.12 ,53 .035 7.00 3.83 3.12 2.69 1.60 .57 -.075 105

120 5.29 5.01 3.90 2.36 .92 .tk .027 6.$1 3.65 2.79 2.35 1.39 .51 -.093 120

135 3.99 k.61 2.9k 1.85 .70 .tO .02k 5.3k 3.02 2.23 1.9k 1.13 .t2 -.093 135

150 3.21 3.12 2.57 1.53 .67 .k3 .Ok1 t.9_ 2.80 2.02 1.8k 1.13 .k9 -.OkO ISO

165 3.72 3.38 2,68 1.71 .86 .k9 .083 5.79 3.17 2.31 1.96 1.26 .52 .006 165

180 k.31 3.60 2.73 1.81 .95 .52 .100 6.k2 3.26 2.k2 2.01 1.3k .56 .068 180

195 k.78 3.70 2.6k 1.85 1.Ok .55 .119 6.?3 3.k9 2.k8 2.01 1.37 .$9 .09k 195

210 S.22 3.77 2.69 1.91 1.16 .61 .136 7.32 3.76 2.66 2.12 1.k8 .6t .119 210

225 5.97 k.13 2.83 2.Ok 1.31 .6k .152 8.19 k.01 2.78 2.20 1.56 .69 .130 225

2tO 6.71 k.26 2.90 2.07 1.27 .58 .13k 8.93 k.03 2.75 2.13 1.52 .61 .119 2tO

255 6.18 k. O1 2.62 1.84 I.lk .53 .119 ?.77 3.56 2ok2 1.91 1.3t .57 .lOt 255

270 6.27 k. O1 2.71 2.00 1.33 .66 .176 8.96 3.93 2.71 2.18 1.58 .70 .152 270

285 8.Ok k.82 3.20 2.kk 1.63 .7k .213 10.37 t.36 3.07 2.39 1.76 .Tk .225 285

300 9.82 5.05 3.3k 2.k4 1.51 .59 .18k 10.t6 k.32 2.95 2.23 1.55 .58 .221 300

315 8.53 k.77 3.1k 2.25 1,kl .62 .Ik8 9.$1 k.08 2.80 2.23 1.59 .57 .13k 315

330 8.63 5.16 3.3k 2.k6 1.54 .66 .180 10.37 4.5k 3.13 2.51 1.?k .68 .196 330

]kS 9.89 5.50 3.65 2.69 1.67 .67 .199 11.16 5.09 3.k8 2.69 1.76 .53 .313 3iS

Ap, Ib/sq in., at -

I

r/R = 0.85 _nom' I_nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.017 0.040 0.090 0.130 0.168 0.233 0.335 0.500 0.625 0.769 0.915

0 11.56 8.22 5o06 3.85 3.12 2.7b 1.7k .84 .67 .40 o198 0

15 9.89 6.68 4.31 3.25 2.67 2.tl 1.58 ,70 .62 .29 .018 15

30 9.53 6.13 k.38 3.30 2.72 2.k3 1.53 .79 .66 .34 .1Ok 30

kS 7.93 5.67 3.93 2,89 2.tO 2.1t 1.32 .56 .t? .19 .022 kS

60 5.99 k.39 3.11 2.30 1.85 1.70 1.02 ,36 .37 .It -.019 60

75 5._1 4.03 2.96 2.33 1.76 1.62 .98 ,32 .36 .14 -.085 75

90 6.92 5.38 3.93 3.02 2.k2 2.16 1.3k ,52 .53 .25 .03k 90

105 7.8k 6.22 k.52 3.22 2.7k 2.36 1.$2 .61 .57 .26 -.056 I05

120 7._3 5.81 k.30 5.03 2.5k 2.19 1.42 .55 .52 .24 -.077 120

135 6.29 4.71 3.62 2.53 2.09 1.83 1.21 .t4 .47 .22 -.073 135

150 6.13 k.55 3.46 2.49 2.04 1.81 !.20 .k9 .St .28 -.077 150

165 6.92 S.02 3.71 2.76 2.28 1.97 1.33 .57 .61 .32 -.075 165

180 7.k6 5.3k 3.86 2.93 2.38 2.07 1.tO ,65 .65 .36 -.070 180

195 7.8k 5.36 3.87 2.9k 2.39 2.12 I.k3 .68 .67 .39 -.060 195

210 8.73 5.61 k.03 3,12 2.53 2.25 t.50 .77 .73 .k2 -.06k 210

225 9.57 5.8k t.19 3.25 2.60 2.33 1.55 .81 .7k .k3 .133 225

2tO 9.6k 5.56 3.98 3.09 2.46 2.21 1.43 .Tt .61 .kt .123 240

255 8.16 5.06 3.5k 2.73 2.16 2.01 1.28 .66 .57 .31 .098 255

270 8.55 5.21 3.7k 2.90 2.30 2.15 1.kl .78 .66 .37 -.078 270

285 9.k5 5.79 k.06 3.22 2.57 2.39 1.58 .90 .75 ,43 -.062 285

300 5.k2 5.13 k.77 4.02 2.94 2.52 1.60 °82 .63 .35 .088 300

315 8.77 5.29 3.56 2.66 2.02 1.89 1.2t .59 .55 .36 .260 315

330 10.50 6.k2 k.36 3.37 2.66 2.32 1.39 °93 .91 .$5 -.029 330

345 11.20 7.89 5.09 3.97 3.17 2.76 1.75 .86 .65 .t2 .217 3k3
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TABLE 130 - Continued

FLIGHT 92, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 28, t = 7.7 SECONDS}

(a) Differential pressures - Concluded

Ap, lb/sq in., at-

_nom' r/R = 0.75

deg XlC = XlC = x/c = x/c = XlC = x/c = x/c =

0.017 0.090 0.168 0._3_ 0.335 0.625 0.91 !

0 8.21 _.31 2.93 2.01 1o2k .55 .356

15 8.25 3.95 2.61 2.21 1o60 .6h .098

30 7.66 3.66 2.75 2.11 1.50 .60 .095

h5 7.30 3.60 2,71 2.06 1.38 .50 .062

60 6.62 2.9_ 2.33 1.76 1.1k .kO .019

75 _.69 2.71 2.2k 1.72 1.10 .kk .057

90 5.52 3.21 2.62 2.Ok 1.37 .5k .109

105 6.12 3.70 2.97 2.25 1._9 .57 .100

120 6.kO 3,6_ 3.00 2,23 1.51 ,55 ,10_

135 6,21 3,33 2,77 2,06 I,_0 ,51 ,1_3

150 6.05 3.18 2.69 2.02 I._1 .56 .1_8

165 6.35 3.5k 2.80 2.10 1.50 .61 .150

180 6,71 3,7k 2.86 2,1k 1,55 o61 ,138

195 7,03 3,77 2,82 2,11 1,56 ,6k ,166

210 7.26 3,8k 2,83 2,12 1.58 .66 .191

225 7.63 3.85 2.77 2.06 1.55 .62 .195

2kO 7.70 3.88 2.65 1.86 1.26 .52 .200

255 6.5_ 2.37 2.36 1.70 1.19 ._7 .133

270 5.7_ 2.66 1.90 1.k6 1.09 .38 .152

285 5.50 3.18 2.31 1.76 1.37 .58 .129

300 5.03 3.90 2.72 2.09 1.k7 .53 .166

315 5.2k 2.73 2.53 1.96 I.k9 .50 .193

330 5.69 3.51 2.60 1.89 1.39 .50 .150

3_5 6.70 3.9h 2.03 2.18 1.k9 .70 .205

r/R =o.55

x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 q.090 0.168 0.233 0,335 0.625 0,015

k.56 2.22 1.59 1.30 1.00 .56 .215

k,72 2,15 1,57 1,30 1,03 ,50 ,118

k,33 2.10 1,51 1,23 .97 ,_8 ,125

k,35 2.09 1,_9 1,20 ,95 ,_7 .121

3,96 1.90 1,37 1,11 ,88 ,k3 ,127

k.26 2.12 1.51 1.21 .96 .50 .152

5.03 2.5k 1,79 I,k3 1,1_ ,57 ,17_

5.51 2.79 1.96 1.56 1.2_ o61 .182

5.51 2.76 1.96 1.56 1.2k .60 .183

5.36 2.68 1.90 1.52 1.22 °60 .188

5.32 2.67 1.91 1.53 1.23 .63 .190

5.57 2.76 1.96 1.58 1.26 .61 .185

5.98 2.7k 1.96 1.58 1.25 .61 .166

k.8k 2.63 1,88 1,53 1.21 .59 .160

_.56 2,33 1,72 1.kl I.II ,52 .lk6

3.92 1.90 1._7 1.2_ .99 .k6 .165

2,6k 1.63 1,31 1,11 .89 °k2 .187

.9_ .8k 1,00 ,86 ,77 ,39 ,157

.89 .77 .78 .70 .72 .32 .050

• 83 ,63 ,77 ,76 ,67 . ,35 ,118

.95 .72 .8k .79 .71 .Sk .092

1,55 1,32 1,17 .81 ,59 o2k ,099

2.30 1.97 1.23 .91 .62 ._1 .115

2,kl 2,37 1,95 1,36 .87 ,k6 ,197

t_noxu,

deg

0

15

30

1,5

60

75

90

105

120

135

150

165

100

195

210

225

21,0

255

270

285

300

315

350

31,5

Ap, lb/sq in., at-

#nora' r/R = 0,40 r/R = 0.25 __nom,

deg x/c = x/c = x/c = x/c = x/e = x/c = x/c = x/c = x/c = x/c = deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

0 2.38 1.20 .79 ._3 .200 .98 ._6 .21 .09 .02k 0

15 2,59 1,26 ,82 ,kS ,186 1,00 ,51 ,27 ,17 ,036 15

_0 1.96 .99 .65 ,37 ,Ik3 1.56 .Tk ,k2 ,20 ,030 30

_5 2.13 1,02 ,69 .38 ,IkO I,Ik ,58 ,3k ,18 ,038 kS

60 2,21 1,03 .69 ,38 .Ik9 1,13 ,56 ,33 ,17 °035 60

75 2.61 1.2,1 .82 .k6 .175 1.37 .71 .k2 .21 .0k5 75

90 2.96 1._ .97 .53 .188 1.70 .86 .52 .26 .056 90

105 3,12 1,56 1,0_ ,55 ,196 1.9k 1,00 ,60 ,29 ,063 105

120 3.09 1.61 1.06 .55 .200 2.05 1.06 .61 .33 .07k 120

135 3,08 1,59 1.06 ,56 ,208 2,13 1,00 ,66 ,32 ,072 135

150 3.16 1.62 1.07 .57 .198 2.13 1.10 .68 .32 .081 150

165 3.17 1.62 1.07 .57 .195 2.09 1.08 .67 .32 .085 165

180 3.03 1.55 1.01 .53 .188 1.60 1.08 .61 .29 .09k 180

195 2.62 1.37 .89 ._5 .190 1.01 1.29 1.00 .16 .132 195

210 1.91 1.5_ .95 .39 .208 .35 ._2 1.03 .27 .067 210

225 .95 1.05 1.27 .31 .122 .15 .21 .23 .31 .0k3 225

2k0 .59 .62 .57 .61 .216 .08 .13 .12 .27 .097 2_0

255 .25 .29 .2k .30 .303 .06 .03 .03 .08 .289 255

270 .39 .k0 .k0 .33 .182 .03 .0_ .05 .27 .090 270

285 .60 .70 .38 ._2 .169 .09 .07 .07 .17 .070 285

500 .60 .70 .55 .32 .172 .11 .07 .05 .12 .Ok6 300

315 .76 .63 .k9 .36 .186 .13 .11 .07 ,08 ,Ok8 315

330 ,86 .78 ,50 ,33 .31k ,29 ,29 ,09 ,10 ,021 330

3k5 I.kl .96 .66 .36 .259 ._7 .26 .18 .13 .029 3_5
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TABLE 130 - Continued

FUGHT 92, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG 28, t = 7 7 SECONDS)

(b) Section aerodynamic loading

_qorn '
aeg

0

15
30
45
60
75

90
105
120
135
150
165

180
195
210
225
240
255

270
285
303
315
330
345

Section aerodynamic loading, Z, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.g0 r/R = 0.g5

3.72
4.59
6.56
5.22
5.05
6.34

7.79
8.89
9.53
9.78

9.92

9.82

8.60

8.85

6.84
3.37

2.68
1.78
2.21

1.7_
1.33
1.29

!.96
2.70

11.96
12.61

9.92
10.37
10.60
12.58

14.48
15.41
15.51
15.53
15.77

15.7k
14.93
13.09
12.13

10.14
8.40

4.60
5.31
6.03

6.64

6.83

7.55
9.70

16.57
15.96

15.22
t5.01
13.8k

15_32
18.10
19.64
19.60
19.18

19.36
19.79
19.93
18.53

16.84

lh.?O
12.63

9.07
7.61
7.61
7.95

8.69
11.59
14.67

25.57
25.62
24.41

22.87
19.27
18.34
21.26
23.51
23.67
22.19

22.11
23.57
24.35

24.82
25.37

25.23
23.51
19.35
17.62
20.91
23.08

20.73
21.67
25.10

31.55

27.08
27.36
22,9W

17.68
16.45
22.69

25.25

23,5_

19.98
19.88
22.0_
23.36

23.91
25.60

27._5

25.86

22,82

24.01
26,72

25.30

23.30

28.31
31.42

28._8

29.k2
26.93
22.75
16.86
16.20
22.35

2_.73

22.23
18.15
17.7k
20.09

21.61
22.52
2k.37
26.18
26.01

23.08

26.72
29.98

28.12
26.73
29.91
31.48

30.24
28.95
26.08
22.9k
17.20
16.21
21.T5

25.79
23.13
19.01
15.81
17.98

19.33
20.26
21.58
23.63
23.90
21.88

23.73
28.66

29.10
27.15
28.89
31.39

(c) Harmonic analysis o£ blade root motions

Pitch motion

An, s, deg Bn_ s, deg

0
1
2

3
4
5

6
7
8

9
10

10.174
1.081

.059

-.127
-.245

.0_5

.073
-.041
-.112
-.018
-.136

-4.999
.018

-.182
,232

.291
-.073

-.114
-.032

-.027
.018

i0

%=A0+ _ (An,s c°s n_nom

n= 1

+ Bn, s sin n _"nom)

Flap motion

an, s, deg bn, s, deg

0 5.301
I .413
2 .022

-.093
.006

5 .016
6 .004
7 -.004
8 .002

9 -.004

10 .000

-I.93k
.016

-.028
-.OkO
-.016
-.034
-.OOk

.000
-.010
.000

i0

/3s = ao + _-- (an, s cos n @nora

n= 1

+ bn, s sin n _nom)

Lag motion

n En, deg Fn, deg

10

_ =E0+ _ (Enc°Snd/nom

n= 1

+ F n sin n _nom)
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TABLE 130 - Concluded

FLIGHT 92, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 28, t = 7.7 SECONDS)

(e) Flapwise bending moment

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Flapwise bending moment, in-lb, at -

r/R = 0.150

-385

1929

-1172

436

-1297

253

-704

105

48

-226

-978

-1206

-693

14

1427

721

1519

1085

-55

-1525

1006

994

812

-533

r/R = 0.275

33

-58

-99

-1056

-512

-1007

-1518

-1328

-1625

-2137

-2747

-3341

-2516

-1304

-371

503

1295

1881

1304

1007

1931

2690

1328

-619

r/R = 0.375

-407

-1410

434

-1365

-949

-2359

-2097

-2604

-2558

-3155

-4140

-4610

-3996

-2088

-1618

72

832

2640

2170

2387

2152

2983

1347

-506

r/R = 0.450

-1715

-1601

-818

-1629

-2182

-3394

-2621

-3566

-3642

-4272

-5483

-5617

-5340

-3747

-2593

-790

336

2235

2683

3141

2406

2263

994

50

r/R : 0.575

-2014

-2560

-3722

-2428

-3704

-3563

-3774

-4540

-4795

-6027

-6098

-6936

-6652

-6951

-5376

-3422

-686

159

2658

3776

3310

1030

-325

-422

r/R = 0.650

-3160

-4413

-6284

-5159

-5179

-4403

-5488

-5995

-7358

-8373

-8234

-9080

-8821

-9955

-7906

-5518

-1826

403

3208

3328

2174

-1140

-2652

-2403

r/R = 0.800 r/R = 0.925

(f) Chordwise bending moment
(g) Blade torsional moment and pitch-horn load

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.5"/5 r/R = 0.825

-9209

-9355

-7174

-5187

-5318

-108

885

-222

1097

1504

2692

4255

2480

-320

-2404

-5578

-9502

-11374

-15704

-18863

-15818

-12481

-13051

-8736

-12959

-12243

-7831

-5682

-6528

-4689

-5877

-4917

-2523

-2084

1026

2458

2491

-570

-4493

-10338

-15010

-19536

-20659

-20138

-15824

-10956

-10224

-10566

-1334

778

2922

5562

6698

2858

3706

4954

5530

7978

8874

10202

11114

10250

7802

3530

-2854

-8198

-7558

-4598

-2070

1962

5338

1354

_nom 9

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

27O

285

300

315

330

345

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

386 283

1384 773

2107 1251

836 349

381 292

464 -186

1550 922

1536 982

1117 609

32 -257

--265 -475

-229 -417

-260 -299

-636 -846

-723 -440

-896 -364

-2760 -1563

-4537 -2817

-2719 -1971

-992 -909

-1478 -1517

-1730 -1251

-1646 -1280

201 146

Pitch-horn

load, Ib

63

239

339

213

14

145

197

214

I12

-20

-47

-13

-46

-60

-108

-83

-247

-506

-327

-79

-17

-128

-74

76
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TABLE 131

FLIGHT 93, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 29)

(a) Differential preggure$

/,p, lb/sq in., at -

_om'
r/R = 0.95

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c =

0.017 Q,Q90 0.168 0.233 0.335 0.625 0.915

0 8.19 k.80 k.30 2.92 1.61 .75 .123

15 6.29 k.16 3.77 2.40 1.19 .58 .040

30 k.k2 3.37 3.22 1.89 .76 .kl -.021

45 2.26 2.37 2.kk 1.29 .35 .28 -.041

60 1.68 1.93 2.29 1.19 .32 .32 -.OOk

75 3.53 3.23 3.22 1.80 .63 .42 .021

90 4.76 k.75 k.23 2.kk .9k .51 .028

105 5.58 5.95 5.73 2.21 1.10 .5k .016

120 5.21 5.67 5.65 2.12 1.06 .55 .025

135 k.38 k.53 k.08 2.k3 .96 .51 .032

150 3.45 3.28 3.35 1.90 .73 .43 .014

165 2.59 2.38 2.45 1.47 .56 .kO .025

180 2.37 2,07 2.15 1.35 .56 .kl .Ok5

195 2.63 2.11 2.09 1.35 .62 .k2 .059

210 3.29 2.37 2.29 l.k9 .74 .48 .077

225 k.19 2.72 2.60 1.72 .92 .55 .10b

2kO 5.25 3.24 2.73 1.95 1.11 .61 .130

255 6.36 3.91 3.03 2.18 1.31 .69 .15k

270 7.74 k.50 3.35 2.45 1.47 .72 .162

285 7.26 4.30 3.18 2.34 1.37 .69 .128

300 6.15 3.8_ 3.00 2.12 1.20 .63 .112

315 5.96 3.57 3.01 2.11 1.18 .63 .103

330 6.3k 3.85 3.29 2.29 1.27 .68 .115

345 8.15 5,11 4.03 2,78 1.58 .76 .150

r/R = 0.90 _nom'

x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

_.017 0.090 0.168 0.233 0.335 0.625 0.915

lO.34 5.43 3.77 3.18 2.ok .79 .101 0

8.83 5.21 3.30 2.79 1.71 .63 .009 15

6.35 3.kk 2.51 2.13 1.22 .kO -.073 30

k.20 2.21 1.71 1.k7 .81 .23 -.128 45

3.17 1.66 1.kO 1.35 .72 .26 -.133 60

k.20 2.32 1.96 1.78 1.02 .36 -.106 75

5.62 3.15 2.66 2.39 1.35 .k7 -.093 90

6.57 k.66 3.37 2.94 1.66 .61 -.089 105

7.08 5.59 5.39 2.61 1.68 .58 -.113 120

6.59 4.96 2.95 2.72 1.53 .53 -.101 135

5.63 3.k3 2.52 2.22 1.24

4.66 2.65 1.92 1.76 .97

k.25 2.30 1.66 1.53 .91

k.k3 2.38 1.66 1.50 .93

k.91 2.61 1.80 1.61 1.02

5.79 2.93 2.09 1.78 1.19

6.90 3.61 2.k5 2.03 1.39

8.13 k.12 2.79 2.31 1.57

9.56 k.k6 3.00 2._9 1.69

8.27 3.99 2.70 2.27 1.53

7.20 3.61 2.48 2.09 1.38

6.95 3.5_ 2.k6 2.07 1.36

7.55 3o9b 2.78 2.34 1.53

9.56 k.80 3._3 2.87 1.86

._2 -.111 150

.35 -.086 165

.37 -.0_8 180

.39 -.017 195

.kS .020 210

.54 .067 225

.62 .100 240

,69 .122 255

.71 .128 270

.68 .106 285

.61 .078 300

.61 .069 315

.68 .080 330

.80 .111 345

_O£PJ

deg x/c = x/c =

0.017 0.040

0 11.30 10.16

15 9.kk 7.21

30 6.72 5.00

kS k.60 3.25

60 4.28 2.93

75 5.24 3.73

90 6.49 k.97

105 7.42 6.28

120 8.48 7.24

135 7.99 6.79

150 6.72 5.17

165 5.55 3.93

180 5.37 3.68

195 5.58 3.79

210 6.11 k.lk

225 7.06 k.80

240 8.67 5.50

255 9.95 6.08

270 9.89 5.79

285 8.87 5.k0

300 7.35 4.90

315 7.48 5.14

330 9.37 5.94

3k5 10.9k 9.21

Ap, lb/sq in., at

r/R = 0.85

x/c= x/c= x/c= x/c=
0.090 0.130 0.168 0.233

5.21 4.21 3.43 3.19

k.k2 3.39 2.76 2.61

3.5k 2.50 2.06 2.03

2.45 1.91 1.49 1.46

2.23 1.72 1.37 1.37

2.91 2.20 1.82 1.74

3.80 3.1k 2.33 2.1k

_.72 3.61 2.75 2.61

6.08 k.05 3.09 2.77

5.02 3.45 2.86 2.53

3.91 2.87 2.22 2.05

3.06 2.21 1.70 1.59

2.84 2.11 1.60 I.Sk

2.86 2.06 1.61 1.59

3.05 2.25 1.77 1.77

3.41 2.61 2.03 2.00

3.89 3.00 2.33 2.26

k.23 3.39 2.59 2.51

k.08 3.18 2.k9 2.45

3.82 2.95 2.29 2.29

3.50 2.65 2.06 2.11

3.53 2.67 2.12 2.14

k.13 3.23 2.52 2.47

5.02 k.05 3.19 2.98

x/c= x/c= x/c= x/c=
0.335 0.500 0.625 0.769

1.98 .98 .87 ._2

1.58 .72 .66 .29

1.13 .41 °kk .15

• 73 .15 .26 .05

• 70 .11 .26 .05

• 96 .26 .37 .12

1.21 .37 .kS .17

1.5_ .54 .58 .24

1.69 .63 .63 .27

1.52 .55 .57 .25

1.25 .kl .k9 .21

.99 .29 .kk .18

.94 .30 .44 .21

.96 .3k .k7 .23

1.05 .42 .52 .27

1.21 .55 .60 .32

1.37 .65 .67 .36

1.52 .TT .73 .39

1.50 .79 .72 .38

1.37 .70 .66 .34

1.2k .61 .59 .30

1.25 .60 .58 .30

I.k6 .73 .68 .35

1.84 .93 .84 .k3

I_ l_Or/"1 '

x/c = deg

0.915

.137 0

.025 15

-.029 30

-.071 kS

-.079 60

-.058 75

-.034 90

-.017 105

-.012 120

-.022 135

-.028 150

-.038 165

-.032 180

-.009 195

• 015 210

.Ok3 225

.068 240

.086 255

• 086 270

.070 285

• 0_8 300

• 046 315

• 072 330

.117 345

652



TABLE 131 - Continued

FLIGHT 93, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 29)

(a) Differential pressures - Concluded

Ap, lb/sq in., at -

_nom' ! r/R = 0.75 r/R = 0.55 _nom'

deg x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg

0.0_7 0.090 0.168 0,233 0.335 0.625 0.915 0.017 0,090 0.168 0.233 0.335 0.625 0,915

0 7.89 k.85 3.56 2.60 1.98 .75 .113 6._0 2.93 2.08 1.65 1.33 .67 .139 0

15 8.09 k.30 3.26 2.32 1.72 .6k .062 5.50 2.50 1.79 !._5 1.19 .62 .lk2 15

30 7.k3 3.31 2.6k 1.90 1.31 .k5 .010 k.32 1.97 1.k] 1.15 .95 .51 .093 30

45 6.36 2.63 2.21 1.61 1.03 .33 -.022 3.71 1.70 1.2k 1.01 .83 .45 .093 kS

60 5.28 2.17 1.89 1.k9 .91 .32 -.006 3.52 1.63 1.19 .97 .82 .k6 ,112 60

75 _.73 2.39 2.02 1.6] 1.Ok .58 .020 3.92 1.89 1.36 1.10 .92 .50 .125 75

90 _.90 2.98 2.k7 1.90 1.22 .kk .062 k.S5 1.Ok 1.57 1.27 1.05 .55 .Ik5 90

105 5.56 3.6k 3.01 2.21 I.k3 .55 ,083 5o15 2.5k 1.79 1.k2 1.18 .61 .166 105

120 6.1_ k.05 S.]k 2.k1 1.64 .60 .088 5.56 2.77 !.93 1.5k 1.26 .6k .170 120

135 6.k7 3.95 5.29 2.36 1.65 .57 .085 5.75 2.82 1.97 1.58 1.28 .63 .166 135

150 6.4k 3.61 3.05 2.17 1.50 .SO .085 5.k5 2.62 1.8k 1._8 1.21 .60 .150 150

165 5.98 3.18 2.63 1.87 1.31 .k] .083 5.05 2.k] 1.7k l_kO 1.1k .56 .153 165

180 5.50 2.92 2.k2 1.7k 1.23 .k2 .095 k,82 2.32 1.68 1.35 1.10 .5k .139 180

195 5.40 2.80 2.35 1.70 1.21 .k] .095 k.60 2,18 1.59 1.29 1.05 .$t .112 195

210 5.46 2.93 2.]6 t.?0 1.23 ok8 .093 k.48 2.05 1.51 1.22 1.00 .50 .101 210

225 5.72 3.16 2,k7 1,80 1,33 .S] .111 k.kl 1.96 I.k6 1.18 .96 .k8 .093 225

2_0 6.06 ]._2 2.62 1.91 1._3 .58 .111 3.76 1.87 1.39 1,1k .92 ,k4 .081 2kO

255 6.48 3.53 2.68 1.95 1.k8 .61 .097 3.65 1.Tk 1.]0 1.07 .85 .kl .067 255

270 6.74 3.kl 2.57 1.87 1.42 .56 .083 3.k6 1.63 1.2] 1.01 .81 .39 .055 270

285 6.59 3.27 2.k6 1.80 1.3k .51 .071 3.22 1.k7 1.1] .92 .7k .36 .Ok4 285

50G 6.Ok 2.87 2.23 1.63 1.20 .k6 .Ok8 3.29 1.3k 1.05 .86 .69 .]k .035 300

315 5.58 2.89 2.26 1.67 1.23 .kT .Ok5 3.38 1.kl 1.08 .88 .72 .37 .Ok7 315

330 5.9] 3.36 2.55 1.90 I.kl .57 .081 4.10 1.7k 1.29 1.05 .Sk .kk .071 330

3k5 6.89 k.]O 3.15 2.3k 1.76 .72 .102 k.78 2.kO 1.70 1.35 1.08 .55 .11k 3k5

Ap, Ib/sq in., at -

_nom' I r/R = 0.40 r/R = 0.25 _nom'

deg J x/c = x/c = x/c = x/c = x/c = x/c : x/c = x/c = x/c = x/c : deg

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910

0 2,56 1.27 .78 .k] .202 .77 .k2 .25 .16 .022 0
1.]7 .71 .kO ,18 .018 1515 3.nl 1.k7 .91 .kS .161
1.SO .71 .39 .17 .018 30_0 2.2k 1.17 .75 .kS .lk9
1.00 .52 .30 .15 .015 kS_5 1.92 .92 .62 .38 .137

50 1.99 .96 .65 .kO .lkT 1.06 .5_ .32 .17 .02k 60

75 2.35 1.12 .76 .kS .163 1.35 .67 .39 .19 .030 75

90 2.72 1.31 .86 ._9 .178 I,$8 ,80 .k7 .22 .038 90

105 2.98 1.k_ .9_ .55 .190 1.8k .90 .5] .25 .Ok5 105

120 3.o7 1.57 1.02 ,58 .192 1.86 ,98 .58 .27 .053 120

135 ].lk 1.62 1.05 ,59 .198 2.00 1.Ok .62 .29 .060 135

150 3.09 1.60 1.0] .57 .190 2.0_ 1.ok .62 .28 .OSk 150

165 2.95 1.52 .98 .55 .180 1.96 .99 .59 .27 .056 165

180 2.78 1._4 .92 .52 .169 1.77 .89 .53 .25 ,056 180

195 2.55 1.33 .85 .k9 .163 1.k7 .75 .kS .22 .053 195

210 2.31 1.20 .77 .kk .151 .98 .76 .35 .18 .051 210

225 2.05 1.07 .68 .kO .143 .65 .81 .38 .11 .066 225

2kO 1.78 .9] .59 .]5 .137 .23 .27 .52 .10 .022 2kO

255 1.61 .82 .55 .32 .135 .11 .lk .15 .20 .013 255
• 10 .09 ,06 .lk .016 270270 .89 .85 .62 .35 .121
• 11 .08 .Ok .06 .121 285285 .59 .68 .60 .38 .13_
• lk .1_ .05 .07 .035 300300 .81 .73 ,_8 .27 .1]0

315 1.0_ .58 .33 .27 .099 .22 .19 .12 .07 .011 315
• ]8 .36 .27 .08 .009 330330 1.29 .66 .k2 .]k .129
• 71 .]8 .23 .15 .018 3k53_5 1.78 .89 .58 .36 .151
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TABLE ISl - Continued

FLIGHT 93, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG 29)

(b) Section aerodynamic loading

_fiom,
aeg

o
15
3O

_5
6o
75
90

105
120
135
15o
165
18c

195
21o
225
240
255
Z7o

285
3cc
315
330
345

Section aerodynamic loading, l, Ib/in., at -

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R ffi0.75 r/R = 0.85 r/R = 0.g0

3.87
6.01
6.09
h.53
_.85
5.96
7.05

8.0_
8.5_
9.11
9.1_
8.79
7.96

6.78
5.57
4.65

3.37

2.17

1.41

1.26

1.16
1.58
2.69
3.52

12.35
13.87
11._7

9.62
10.03
11.66
13.23
14.55

15.]7
15.76
15.46
14.77

13.91

12.87
11.69
10._2

9.15
8.30
7.59
6.98

6.28
5.76
7.15

9.11

21.21
18.73

14.84
12.95
12.71

I_,28
14.79

18.50
19.81
20.11
18.90
17.70
16.99

16.06
15.33
Ia.83
13.74
12.88
12.16
11.15

10.56
11.03
13.30
17.01

30.11

27.2.3
21.69

17._9
15.15

16.18
19.02
22.73
25.28

25.16

23.32
20.57

19.23
18.88

19.43
20.8]
22.31
23.16
22.4_

21.33

19.16
19.1_
21.77
26.99

34.04
27.45
19.99

13.33
12.47
16.47
20,91
25.63
29.64

26.42

21.40

17.18
16,42
17,00

18,64

21._2

2_.81

27.62

27.12
2_.83
21.89

22.16

26.44

32.3_

33.73
29.12
20.23
12.96

10.79
15. I_
20.43
26.35
30.28

25.13
19.82
15.65
1_._3
14.97
16.62

19.41
23.02
26.36
28.8£

25.89

23.19
22.79
25.38
31.10

r/R =0.g5

30.37
2%.30

18.18

11.60
10.54
17.04
23.36
28.07
27.22
22.64
IT.68

13.62
12.66
I].13

15.10

17.93
20.80
24.23

27.41
25.88

23.06
22._T

24.28

30.23

i

(c) Harmonic analysis of blade root motions

Pitch motion

0
I

2
3
tl
5
6
7

8
9

10

An,s, deg Bn, s, deg

8.145
.817

-.059
.195
.200
.086
.000

-.036

-.OU, 1
-.014

-.036

-3.bOO
-.032

.250
-.014

.01_
.01h
.027

.01h
-.027
-.014

10

Os=AO + Z IAn,s cos n_nom

n= 1

+ Bn, s sin n _nom)

n

0 4._33
1 .992
2 .29&
3 -.117
4 -.006
5 -.022
6 -.002
7 .004

8 .020

9 .018
10 .008

Flap motion

an, s , deg bn,s, deg

-1.45_

.411

-.053

.063

-.004

-.006

.000

.008

.002

.014

10

_s:ao+ Z (an, sCOSn_Pno m

n= 1

+ bn, s sin n _nom)

Lag motion

0

1
2
3

5
6
7

8
9

IO

En, deg Fn, deg

-.480

-.118 .605
-.755 .044

• 000 -.696
• 763 .007
• 002 .753

-.753 ,010
-.010 -.777

.733 -.010

.OOC .7_5

-.736 .000

10

=E0 + Z (En coSn_no m

n=[

+ F n sin n _nom)
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TABLE 131 - Concluded

FLIGHT 93, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 29)

(e) Flapwise bending moment

o

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

24O

255

270

285

300

315

33O

345

Flapwiee bending moment, in-lb, at -

r/R : 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R : 0.575 r/R = 0.650 r/R = 0.800 r/R = 0.925

1233

2168

2202

-876

-511

880

880

1472

902

332

720

2077

857

-477

572

1951

2715

301l

2783

1849

1997

2270

1689

5O3

-124

371

-124

-1064

-982

-701

-569

-677

-866

-1576

-1361

-1015

-1741

-2368

-1724

-404

825

1848

2162

1757

1708

1807

1147

165

-2432

-1754

-1989

-2350

-2974

-2703

-1935

-2314

-2884

-3345

-2956

-3372

-3878

-4402

-3996

-2350

-660

588

913

1229

1257

1012

-36

-1275

-1495

-1696

-1543

-1486

-2297

-2030

-1276

-1658

-2402

-2373

-2344

-3432

-3814

-4100

-3871

-2163

-122

1548

2006

2712

255q

1968

546

-837

-3836

-4654

-4320

-2806

-2384

-2780

-3000

-3449

-3554

-3088

-4355

-5816

-5895

-5270

-5191

-4267

-2041

-272

1418

2210

1532

-272

-1979

-3053

-5562

-6448

-5731

-3572

-1831

-2667

-3632

--4358

-4110

-3911

-5811

-6716

-7015

-6189

-5841

-5473

-3532

-1314

1333

2408

1582

-896

-3204

-4299

_]Jnom'

deg

0

15

30

45

60

75

90

I05

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.375 r/R = 0.575 r/R = 0.825

-16216

-17176

-17030

-16867

-15239

-12585

-10680

-I1625

-9932

-6627

-6138

-4494

-4038

-4103

-4006

-6301

-10225

-12764

-1558l

-15581

-16851

-18072

-17681

-16004

-9670

-8987

-8417

-7456

-5763

-5372

-5503

-5470

-5600

-4542

-3500

358

3940

3516

2230

-3354

-8319

-10913

-12894

-12129

-7863

-6756

-5258

-6870

-274

-1458

-514

1950

2382

1390

766

2046

1758

510

2574

5118

8574

10238

6990

3262

-18

-3410

-3266

-1970

830

5294

5198

2430

(g) Blade torsional moment and pitch-horn load

_nom'

deg

o

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

30O

315

330

345

Torsional moment, in-lb, at-

r/R = 0.15

3922

4602

3260

1734

1679

2506

3150

3546

3776

3623

3083

2126

1667

1333

1315

1736

2025

2076

2162

1984

1578

1440

1346

2250

r/e = 0.50

2270

2791

1761

727

519

1134

1732

1993

2187

1904

1441

749

543

195

242

309

556

763

977

975

547

458

324

1216

Pitch-horn

load, Ib

656



TABLE 132

FLIGHT 94, PULI.-OUT STARTING FROM AUTOROTATION

(SEE FIG. 30)

(a) DifferentiLl prostrate8

Ap, lb/sq In., at-

r/R = 0.95 r/R = 0.90 _n0m')m r

._g x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = x/c = deg
0.017 Q tQ_), 0.168 0.233 0.335 0.825 0.915 0.017 0.090 0 168 0.233 0.335 0.825 0.915

O 7.k2 6.25 k.20 2.89 1.53

5 5.95 k.26 3,96 2.k6 1.17

0 3.50 3.k0 3.32 1.85 .67

5 1.20 2.09 2.k0 1.12 .13

0 1.29 2.07 2.51 1.06 .09

5 2.91 3.k3 3.82 1.80 .33

0 k.20 k.78 k,87 3.76 .k7

5 k.36 5.06 5.23 k.67 .76

0 3.75 k.58 k.9k k.kl .36

;5 3.19 3.83 k.36 2.50 .67

,0 2._7 3.05 3.19 1.73 .57

,5 1.90 2.18 2.30 1.36 .k3

_0 1.90 1.93 2.07 1.2k .k3

'5 2.38 2.0k 2.10 1.31 .5k

0 3.21 2._5 2.30 I.k8 .73

15 k.28 2.91 2.63 1.7k .9k

0 5.33 3.3h 2.78 1.9k 1.12

.72 .081 10.51 7. kl 3.76 3.3k 2.12

.58 .029 8.3k 5.18 3.39 2.86 1,75

• 38 -.051 6.02 3.30 2.k8 2,19 1.23

.21 -.095 3.08 1.80 1.35 1.3_ ,6k

.2k -.Ok3 2.k2 1.2k 1.1k 1.20 .55

.32 -.028 3.67 1.82 1.89 1.68 .82

.39 -.032 k.93 2.91 3.51 2.70 1.28

• 32 -.Ok3 5.96 k.32 k.90 k.99 1.16

.37 -.021 5.93 k.k9 5.06 5.11 .88

.k2 -.012 5.36 3.98 k.13 2.kl 1.31

.37 -.010 k.69 2.99 2,32 2.15 1.15

• 35 .012 3.96 2.23 1,7k 1.55 .88

• 36 .OkO 3.76 2.03 1.k6 1.21 .78

.kl .057 k. 10 2.19 1.55 1.37 .85

.k7 .083 k. Bk 2.57 1.78 1.59 .98

.56 .112 6.01 3.07 2.17 1.83 1.21

• 61 ,122 7.09 3.66 2,$1 2.03 1.38

;5 6.33 3.8k 2.96 2.1k 1.27 .66 .150 8.22 k.07 2.78 2.26 1.5k

0 7.63 k.35 3.27 2.39 1.k3 .70 .158 9.90 k.kk 3.01 2.k6 1,71

15 7.52 k.38 3,26 2.kl 1.k2 .69 .128 8.61 3.99 2.72 2.30 1,59

tO 6.35 k.02 3.06 2.18 1.26 .6k .122 7.5k 3,7k 2.55 2.18 1,k7

5 6.k9 k. II 3.23 2.20 1.23 .6k .108 7.52 3.78 2.6k 2.21 1,k3

;0 7.kO k.79 3.60 2.52 !.kl .71 .12k 8.k7 k,3k 3.09 2.60 1.68

_5 8,67 5,10 k.18 2.95 1.66 .79 .15k 10.33 5.01 3,76 3.17 2.03

.77 .08k 0

.63 -.006 15

.38 -.1Ok 30

.15 -.193 k5

.15 -.188 60

.25 -.179 75

.tO -.177 90

.k7 -.186 105

.kS -.179 120

• k6 -.179 135

• 38 -.155 150

• 32 -.122 165

• 31 -.078 180

.36 -.011 195

.k6 .053 210

.57 .10k 225

.63 .t01 2kO

.69 .131 255

• 72 .137 270

• 68 .109 285

.66 .100 300

• 65 .082 315

.7k .101 330

• 85 .131 3k5

Ap, lb/sq In., at -

r/R = 0.85

x/c= x/c = x/c= x/c= x/c= x/c=
_nOtXl '

deg x/c = x/c = x/c = x/c =

0.017 0.040 0.335 0.500 0.625 0.769

0 11.89 10.89 7.51 k.57 3.69 3.k2 2.1k 1.06 .90 .k2

15 10.20 8.5k k.58 3.70 3.00 2.78 1.70 .76 .69 .28

30 6.97 5.16 3.78 2.75 2.13 2.12 1.18 .k2 .k3 .12

kS k.lk 2.97 2.25 1.75 1.3k 1.32 .62 .03 ,16 -.02

60 3.kk 2.16 1.86 1.k2 1.13 1.15 .50 -.03 .15 -.03

75 k,67 3.28 2.51 2.Ok 1.58 1.k6 ,72 .07 .20 .02

90 5.8k k.k5 3.6k 3.33 2.58 2.11 1.1| .2k .36 .10

105 6,7k 5.55 k.96 k.k2 3.91 2.56 1.52 .k6 .50 .18

120 7.k3 6.kO 5.70 5.26 k.79 2.25 1.53 .k9 .52 .18

135 7.07 5.98 5.k7 k.3k 3.27 2.3k 1.k6 .k3 .50 .18

150 6.20 k.79 3.91 2.81 2.2k 1.91 1.16 .31 .k3 .16

165 5.18 3.62 2.97 2.1k 1.69 1.k6 .92 .21 .37 .lk

180 k,85 3.33 2.59 I.Sk 1.k6 1,k0 .6_ .21 .39 .18

195 5.1k 3.k5 2.68 1.93 1.50 1.50 .89 .29 .k6 .23

210 5.81 k.02 2.96 2.17 1.70 1.73 1.01 .kl .52 .28

225 6,85 k.69 3okk 2.62 2.02 2.00 1.21 .55 .61 .3k

2kO 8.39 5.33 3.82 2.93 2.26 2.23 1.35 .66 .67 .37

255 9.7k 5.8k k. IT 3.27 2.51 2.k6 1.k7 .75 .72 .39

270 10.k2 6.05 k.30 3.37 2.62 2,55 1.5k .80 .72 .37

285 8.83 5.27 3.72 2.87 2.21 2.23 1.33 .70 .65 .33

300 8.01 5.15 3.68 2.81 2.19 2,22 !.31 .68 .62 .31

315 7.8k 5.12 3.63 2.78 2.17 2.20 1.29 .6k .61 .30

330 9.89 6.29 k.39 3.38 2.66 2.57 1.56 .80 .72 .37

3kS 11.19 9.68 5.10 k.20 3.31 3,08 1.90 .98 .8k .k3

0.090 0.130 0.168 0.233

t_llnr n

x/c = deg

0.915

• 162 0

• 022 15

-.066 30

-. 125 kS

-. 127 60

-. 109 75

-.OBk 90

-.068 105

-.068 120

-.052 135

-.058 150

-.066 165

-.052 180

-.021 195

• 005 210

• 056 225

• 072 2kO

• 089 255

• 092 270

• 06k 285

• 060 300

• 060 315

• 089 330

• 127 3k5
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TABLE 132 - Continued

FLIGHT 94, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 30)

(a) Differential pressures - Concluded

Ap, Ib/aq in., at -

_nom' r/R = 0.75 r/R = 0.55 @nom'

deg xlc = x/c = x/c = x/c = x/c = XlC = x/c = x/c = x/c = x/c = x/c = x/c = xlc = x/c = deg

0.017 0.090 0._68 0.233 0.335 0.625 0.915 0.017 0,0_0 0.168 0.233 Q.335 0.6_5 0.91_

0 8.25 5.39 3.76 2.69 2.09 .80 .150 5.t6 2.82 2.05 1.59 1.27 .62 .138 0

15 8.t0 k.37 3.33 2.35 1.70 .59 .032 5.63 2.53 1.79 1.it 1.16 .57 .113 15

30 7.72 3.kl 2.70 1.96 1.33 .k5 *016 3.98 1.81 1.32 1.08 .88 .kS .092 30

45 6.36 2.37 2.Or 1.51 .87 .2t -.045 3.t5 1.5k 1.1k .93 .78 .t2 .098 k5

60 5.15 1.80 1.69 1.38 .76 .23 -.067 3.10 1.k2 1.05 .86 .73 .t2 .111 60

75 k.49 2.09 1.8t 1.53 .86 °28 -.012 3.66 1.79 1.27 1.05 .87 ,k7 .13k 75

90 t.5_ 2.79 2.29 1.89 1.12 .tO .058 t.50 2.24 1.5t 1.2t 1.03 .St .IS8 90

105 5.22 3.68 2.93 2.31 1.t6 .52 .066 5.13 2.60 1.81 I.t5 1.21 .63 .18k 105

120 5.77 t.31 3._2 2.t8 1.61 .57 .082 5.78 2.9t 2.05 1.62 1.3t .68 .195 120

135 6.16 t.30 3.48 2.k5 1.67 .55 .OBt 6.02 2.99 2,09 1.66 1.37 .67 .190 135

150 6.2k 3.91 3.20 2.23 1.52 ok7 .08t 5.87 2.87 2.02 1.60 1.31 .6t .182 150

165 5.79 3.k9 2.69 1.89 1.26 .39 °088 5.56 2.71 1.92 1.53 1.2t .60 .166 165

180 5.27 3.07 2.35 1.67 1.16 .38 .086 5.27 2.5t 1.82 1ot8 1.19 .59 .138 180

195 5.08 2.75 2.30 1.65 1.18 .tl .088 5.05 2.38 1.72 lotO lolt .56 .129 195

210 5.25 2.85 2.3h 1.68 1.23 .t6 .096 t.96 2.22 1.63 1.32 1.07 .52 .112 210

225 5.57 3.19 2.t7 1.80 1.33 .53 .108 k,15 2.07 1.53 1.25 I.O0 .50 .095 225

2hC 5.98 3.t7 2.61 1.90 I.k3 .57 .108 3.93 1.88 1.tl 1.15 .92 .t3 .078 2tO

255 6.52 3.62 2.70 1.95 1.48 .60 .110 3.50 1.62 1.2t 1.02 .81 .38 .067 255

270 6.95 3.k7 2.59 1.87 1.t3 .55 .077 3. It I.tl 1.10 .90 .71 .3t .051 270

285 6.67 3.11 2.36 1.71 1.29 ._9 .068 2.76 1.22 .96 .79 .62 .32 .OrS 285

300 6.27 2.99 2.30 1.67 1.2t .t7 .049 2.83 1.12 .90 .72 .56 .29 .058 300

315 5.85 2.89 2.26 1.66 1.21 .t7 .056 2.99 1.21 .96 .79 .63 .31 .Or3 315

330 6.19 3.57 2.66 1.98 1.k9 .58 .082 3.61 1.53 1.15 .96 .76 .38 .058 330

345 7.25 k.t2 3.24 2.t1 1.83 .73 ,llk t.75 2.13 1.5t 1.23 1.00 .52 .096 3t5

Ap, Ib/sq in., at-

_nom' r/R = 0.40 r/R = 0.25 _ ,

des x/c= x/c= x/c= x/c= x/c= x/c= x/c= x/c= x/c= x/c= _n

0.042 0.158 0.300 0.600 0.910 0.042 0.158 0.300 0.600 0.910 i

0 3.02 1.h3 .91 ._7 .20k .t3 .23 .13 .10 .001 0

15 2.37 1.24 .81 ._9 .165 1.22 .58 .3t .18 .035 15

30 2.21 1.09 .69 .40 .It2 1.3t .63 .3t .16 .01k 30

uS 1.72 .83 .56 ._6 .ltl .97 .t7 .27 .It .01_ t5

60 1.91 .90 .61 .39 .lk8 1.06 .53 .31 .16 .031 60

75 2.76 1.09 .76 .t5 .167 1.30 .66 .38 .19 .Ok1 75

90 2.7k 1.30 .87 .51 .186 1.66 .8t .t8 .23 .OrS 90

105 3.09 1.50 .99 .58 .200 1.98 .99 .58 .28 .059 105

120 3.33 1.68 1.10 .63 .211 2.21 1.12 .67 .32 .066 120

135 3._ 1.82 1.18 .66 .222 2.28 1.21 .73 .3t .078 135

150 3._2 1.80 1.16 .65 .209 2.37 1.24 .Tk .3k .082 150

165 3.26 1.71 1.10 .62 .191 2.31 1.20 .72 .3t .087 165

180 3.07 1.62 1.04 .58 .18k 2.06 1.06 ,65 .31 .073 180

195 2.79 1.k6 .93 .St .178 1.t8 .98 .52 .26 .077 195

210 2.43 1.29 .82 .t7 .166 1.19 1,22 .3t .21 .089 210

225 2.03 1.10 .69 .tO .160 .35 .5_ .71 .10 .068 225

240 1.42 1.11 .61 ._4 .155 .15 .19 .35 .17 .038 2tO

255 .82 .95 .82 .29 .132 .06 .08 .07 .14 .OOt 255

270 .6k .64 .51 .kt .117 .05 .05 .Ok .10 .008 270

285 .61 .U9 .28 .33 .173 .07 .Ok .01 .06 .075 285

300 .55 .32 .16 .20 .122 .09 .06 .03 .05 .063 300

315 .86 .kS .31 .22 .124 .20 .10 .06 .07 .011 315

330 1.21 .62 .tO .29 .115 .28 .17 .10 .08 .008 330

345 1.72 .87 .57 ._7 .173 .36 .21 .13 .10 .006 3t5

658



TABLE 132 - Continued

FLIGHT 94, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG...,_n_

(b) Section aerodynamic loadinE

Section aerodynamic loading, l, lb/in., at-

r/R = 0.25 r/R = 0.40 r/R = 0.55 r/R = 0.75 r/R = 0.85 r/R = 0.g0 r/R = 0.g5

0 2.14
15 5.35
3G 5.42
t_5 h.17

60 b,.80
75 5.83
90 7.32

1C5 8.80

120 10.02

135 10.62

15C 10.88

165 10.61;

180 9.55

195 7.70
210 6.75

225 it.8l*

240 2.97
255 1.32
270 .93
285 .86
300 .87
315 1.12

330 1.61
31_5 2.0k

14.07
12.33
10.80
8.82

9.63
11.50
13.42
15.23
16.63

17.53
17.3t
16.4_.
15.52
14.12
12.kk

10.57

8.92

8.0t_

6.94
5.35

3.64

S.00

6.56

9.06

19.83
18.36
13.76
12. OU,
11.3_

13,52
16.23
18.87
20.97
21.37

20.55

19.39

18.44
17.55
16.60

15.20

13.811
12.15
10.75

9.46
8.93

9.61
11.75
15.78

32.22
27.23
22.27
I 5.71_

13.0_
1_.0_
17.68
22.38
25.2_

25.68
23.7z,
20.60
18.63
le.22
19.00

20.72
22.21

23.30
22.66
20.74
19.83

19.2tt

22.78
27.93

38.85

29.18

20.63

11.35

9.42

13.10

19.56

26.28

28.88

26.05

20.25

16.03
11,,. 75
15.87
17.99
21.37

2_.33

27.04
28.14
24.26
23.32
22.99

27.99
33.10

36.72
28.97
19.65

9.76

7.89
12.110
20.08
26.17
25.62

22.88
17.56
13.64

12.38
13.82
16.51
20.27

23.37
26.27
29.18
26.46
24.43
24.38

28.09
33.54

30.91
24.38
17.05

8.96

9.29
15.91
22.35
2_.56
21.88

19.61;
15.39
11.77
11.22
12.50
15.12
18.44

21.03
23.71;
26.71
26.50
23.91
24.20
27.55
31.39

Pitch motion

n An, s, deg Bn, s, deg

0 7.691

I .708

2 -.027

3 .182

11 • 195

5 .0it5

6 -.005

7 -.036

8 .005

9 -.027
IC -.068

-4.563
-.123

.209
-.027

.041

.036

.009

.014

.023
.023

10

8s=A0 + >-- (An, s cos ntPnom

n= i

+ Bn, s sin n _nom)

(c) Harmonic analysis of blade root motions

0

1
2

3
4

5
6

7

8
9

10

Flap motion

an, s, deg bn, s, deg

b,.129

1.142
.298

-.182
-.036

-.059
.006
.006
.012

.008

.000

-1.316
.371

-.C53
.057

-.008

-.018
-.022

.022
.00_
.002

10

_S=k_O+ _- <an, sCOSnd/nom

n= 1

+ bn, S sin n IPnom)

Lag motion

0

1

2

3

5

6
7
8

9
10

En, deg F n, deg

-1.095

-.091 -.162
-.030 .000

• 000 .025
.010 -.020

-.010 .005

.007 -.007

.002 -.007
-.005 -.007

.010 .000

.OOC -.010

10

=E O+ }-'- IEn cosn_,nom

n=l

+ F n sin n tPnom)
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TABLE 132 - Concluded

FLIGHT 94, PULL-OUT STARTING FROM AUTOROTATION

(SEE FIG. 30)

(e) Flapwise bending moment

_nom'

deg

0

15

30

45

60

75

9O

105

120

135

150

165

180

195

210

225

24O

255

270

285

3O0

315

330

345

Flapwise bending moment, in-lb, at -

r/R = 0.150 r/R = 0.275 r/R = 0.375 r/R = 0.450 r/R = 0.575 r/R = 0.925

1061

3136

1232

-580

-67

1221

58

879

1187

218

343

879

491

-615

788

1996

2657

3524

3079

2121

1711

2213

1529

1073

569

644

413

-800

-1155

-908

-875

-932

-1097

-2145

-1947

-1757

-2508

-2780

-1832

114

I097

1922

2368

1914

1889

1559

1262

404

-1555

-1781

-1528

-2387

-2432

-2911

-2757

-3101

-3390

-3381

-3851

-4421

-5062

-4737

-3878

-2170

-443

868

1627

1738

1338

732

72

-1103

-1210

-1525

-I133

-1343

-1448

-2192

-1868

-2240

-3032

-2316

-3270

-4472

-5073

-4616

-3814

-2383

325

2005

2835

3341

2663

1881

593

-94

-3132

-4232

-3449

-1742

-2948

-3062

-3176

-3713

-4206

-4347

-5315

-6872

-6547

-6327

-5676

-4065

-1645

537

1840

2790

2068

256

-1619

-2446

r/R = 0.650 r/R = 0.800

-4817

-5513

-5205

-2349

-2399

-2638

-3802

-4946

-4707

-6041

-6588

-7663

-7513

-7185

-6797

-5404

-3494

-449

1869

2835

2198

-469

-2678

-4319

Onom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

31,5

(f) Chordwise bending moment

Chordwise bending moment, in-lb, at -

r/R = 0.150 r/R : 0.375 r/R = 0.575 r/R = 0.825

-15624

-16145

-16194

-1730l

-16796

-12596

-10528

-10333

-I0170

-7728

-6426

-5026

-4000

-3512

-4619

-5107

-9666

-12742

-16275

-16715

-15087

-17659

-18066

-15738

-I0240

-I1982

-10289

-9214

-4298

-3451

-3810

-4803

-5877

-4900

-2800

472

5779

5193

3940

-1693

-8580

-13008

-14343

-13887

-8791

-5356

-4103

-5215

-1503

-4431

-4735

1169

3713

3329

2097

I169

I105

193

1937

5857

8865

11425

9393

4337

17

-4143

-5023

-3295

-1455

5153

7553

3265

(g) Blade torsional moment and pitch-horn load

_nom'

deg

0

15

30

45

60

75

90

105

120

135

150

165

180

195

210

225

240

255

270

285

300

315

330

345

Torsional moment, in-lb, at-

r/R = 0.15 r/R = 0.50

4443 2784

5209 3065

3723 2301

2050 647

1850 797

2746 1396

357l 2126

4032 2485

4134 2432

3924 2251

3286 1655

2284 866

1299 389

I080 48

999 21

1789 380

2110 651

2075 757

1969 992

1809 807

1734 635

1796 609

1791 561

2560 1369

Pitch-horn

load, lb
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